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Introduction
Part |

he overall vision for salmon recovery is captured in the Statewide Strategy to Recover Salmon:
Extinction is Not an Option. Washington State will:
“Restore salmon, steelhead, and trout populations to healthy and harvestable levels and

improve habitats on which fish rely.”

In April 2001, the Governor signed into law Substitute Senate Bill (SSB) 5637 to monitor watershed
health and restore salmon. SSB 5637 requires the Monitoring Oversight Committee (MOC) to:
“Develop a comprehensive statewide strategy for monitoring watershed health, with a focus on

salmon recovery.”

SSB 5637 incorporates monitoring recom-
mendations provided by the state’s Indepen-
dent Science Panel (ISP) to the Governor and
Legislature in December 2000%. The law also
requires the development of a state agency
action plan that will phase in a full imple-
mentation of the strategy by June 30, 2007.

The intent of the law is to better coordinate
existing monitoring activities and improve
data exchange most relevant to local, state,
and federal watershed health.

Monitoring involves the deliberate and sys-
tematic observation, detection, and documen-
tation of conditions, resources, and
environmental effects of management and
other activities. Monitoring provides the
ability to:
* Determine trends in fish populations and
habitat conditions;

« Determine the effectiveness of the current
state’s salmon recovery efforts;

e Evaluate and account for the state’s
investments in salmon recovery actions;
and

» Resolve important scientific and policy
questions.

Monitoring is also a required element of
salmon recovery plans submitted to the
federal government for approval under the

federal Endangered Species Act (ESA).

SSB 5637 directs the MOC to complete the

following tasks:

(1) Define the monitoring goals, objectives,
and questions that must be addressed as
part of a comprehensive statewide salmon
recovery monitoring and adaptive manage-
ment framework;

(2) Identify and evaluate monitoring activities
for inclusion in the framework, while
ensuring data consistency and coordina-
tion and the filling of monitoring gaps;

(3) Recommend statistical designs appropriate
to the objectives;

(4) Recommend performance measures appro-
priate to the objectives and targeted to the
appropriate geographical, temporal, and
biological scales;

(5) Recommend standardized monitoring
protocols for salmon recovery and water-
shed health;

(6) Recommend procedures to ensure quality
assurance and quality control of all rel-
evant data;

(7) Recommend data transfer protocols and
necessary infrastructure to support easy
access, sharing, and coordination among
different collectors and users;

1 Independent Science Panel Report 2000-2: “Recommendations for Monitoring Salmonid Recovery in Washington State”
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(8) Recommend ways to integrate monitoring
information into decision-making;

(9) Recommend organizational and gover-
nance structures for oversight and imple-
mentation of the coordinated monitoring
framework;

(10 Recommend stable sources of funding that
will ensure the continued operation and
maintenance of the state’s salmon recov-
ery and watershed health monitoring
program, once established; and

(11) Identify actions that will be taken by state
agencies to implement elements of the
coordinated monitoring program.

Elements of a Successful
Monitoring Strategy

A successful monitoring strategy:
e Produces a cost effective approach to
monitoring;

« Determines the effectiveness of the
Statewide Strategy to Recovery Salmon
(SSRS) recovery strategies; and

e Supports short and long-term manage-
ment decision options.

Comprehensive Monitoring

Strategy Defined

The Comprehensive Monitoring Strategy
(CMS) is how the state and its partners will
achieve the monitoring goals defined by the
MOC, and in the process, address key man-
agement issues or policy decisions. The CMS
provides specifics on how to monitor water-
shed health and salmon recovery. The strategy
develops a framework for data collection and
interpretation that incorporates all aspects of
salmon recovery and watershed health.
“Comprehensive” is not defined by the
measurement all things, at all times, but
rather is aimed at determining the most
important things that need to be done to
address key questions or objectives. To the

extent possible, the strategy incorporates
existing federal, tribal, and other monitoring
efforts.

Action Plan Defined

The Action Plan identifies all of the actions
needed to fully implement the CMS and
adaptive management framework by June 30,
2007. This includes administrative actions
that state agencies will take once funding and/
or statutory changes have been obtained. The
plan includes recommended governance
structures and identifies additional resources
needed. It also includes timelines, recom-
mended phases for implementation, and
strategic planning. The Action Plan provides a
cost-effectiveness analysis, and delineates
funding options to ensure greater certainty
from monitoring programs. Federal and tribal
monitoring components may be affected by
Congressional and other actions that are not
under the state’s control.

Organization of the CMS

The CMS provides recommendations to
address monitoring questions that are linked
to important management issues or policy
decisions that need to be addressed by the
state’s resource managers (Figure 1). It then
groups key monitoring questions designed to
assist in providing information on the issues
into four areas of monitoring inquiry:

e Adaptive management and governance

e Accessibility of monitoring information

» Accountability for effectiveness of state
and federal investment

e Recommendations for monitoring habitat,
fish, and water

Complete Comprehensive Strategy « Vol. 2 of 3
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Figure 1. Relationships between issues/decisions, monitoring questions, and

monitoring types.
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- Salmon
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Monitoring Types

Implementation Status and
and Trend
Compliance

Effectiveness Intensive

Federal, Tribal, and Local

Government Part of the CMS

The ability of the state and its associated
partners to finance a comprehensive moni-
toring program will be constantly chal-
lenged by competing interests. Therefore, it
is critical that the CMS include federal,
local, and tribal government agencies in
order to maximize data collection and
distribute costs.

The CMS and MAP are based on previous
salmon recovery efforts.

Volunteers a Part of the CMS

Volunteers are a vital part of monitoring.
Because it is important to build on efforts
of watershed groups, interested citizens,
and service organizations, we are promoting
and supporting a network of volunteers to
assist in ongoing state watershed health
monitoring efforts. This includes identify-
ing data needs that can be collected by all

Monitoring Oversight Committee

partners; providing training and guidance
to watershed and regional groups and other
volunteer organizations; and creating a
mechanism by which local groups can
access data.

The CMS and the Action
Plan Incorporate Existing

Monitoring Activities

The Joint Natural Resources Cabinet
developed a statewide strategy for recover-
ing threatened and endangered salmon and
for measuring recovery success. In extend-
ing their efforts, the CMS goals and objec-
tives have incorporated many of the
elements of the Salmon Recovery Scorecard,
Chapter VI of the Statewide Strategy to
Recover Salmon, the State Agencies’ Action
Plan and The State of the Salmon Report.
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For years, federal, state, tribal, and local
governments have been measuring environ-
mental and biological parameters as man-
dated by laws, and program policies.
Although designed for other purposes,
many of these measurements relate directly
to watershed health and salmon recovery.
The CMS capitalizes upon existing moni-
toring efforts to the extent possible. In
addition, the CMS:

(1) Reviews existing monitoring activities
that fall within its scope and the legal
mandates that created existing monitor-
ing efforts;

(2) Evaluates those activities in the context of
the monitoring required to implement the
CMS;

(3) Suggests new monitoring activities;

(4) Recommends adjustments to existing
monitoring activities where appropriate;
and

(5) Makes funding recommendations as
needed.

What Should Be Monitored?

The issues and decisions about watershed
health and salmon recovery that are faced by
policy-makers and resource managers are
complex and overlap in many areas. Teams of
scientists and agency specialists evaluated
existing information to determine what
needed to be tracked to produce a scientifi-
cally credible monitoring program for water-
shed health and salmon recovery. Although
each watershed is unique in its needs, there
are some scientifically based principles that all
healthy watersheds share (adapted from
Statewide Strategy to Recover Salmon). These
principles helped guide the decisions about
what needed to be monitored:
e The freedom of rivers and streams to
move and change, especially during
floods, must be maintained.

10

» Natural regenerative processes need time
to occur to provide recovery of river and
stream integrity.

e The natural diversity of species should be
protected and the natural diversity of
habitats restored within river channels and
riparian zones.

e The interaction and connections between
the diverse parts of the aquatic ecosystem,
including estuaries, rivers, streams, and
uplands, should be supported and fostered

e Actions need to be tailored locally and to
the whole watershed in the proper se-
quence of time and place. The system’s
potential and long-term human commit-
ments need to match the stewardship of
the system.

e The needs of human communities must be

integrated with the long-term dynamics of
rivers and streams.

Monitored Salmon Species
The following species will be monitored in

the CMS:

(1) Chinook salmon — Oncorhynchus
tshawytscha

(2) Coho salmon — O. kisutch

(3) Chum salmon — O. keta

(4) Sockeye salmon — O. nerka

(5) Pink salmon — O. gorbuscha

(6) Bull trout/Dolly Varden trout — Salvelinus
confluentus/S. malma

(7) Steelhead (rainbow) trout — O. mykiss
(8) Coastal cutthroat trout — O. clarki clarki

(9) West slope cutthroat — O. clarki lewisi

Complete Comprehensive Strategy « Vol. 2 of 3
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CMS Addresses Statewide, Regional, and Watershed Scales
The essential unit for recovery and de-listing of salmon is the Evolutionarily Significant
Unit (ESU) for salmon and Distinct Population Segment (DPS) for Bull trout and cutthroat

trout.

Figure 2. Salmon Recovery Regions.
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ESUs and DPSs are usually distinguished
in terms of genetics, behavior and isola-
tion. Salmon Recovery Regions (SRRs) are
administrative units that roughly corre-
spond to the identified ESUs/DPSs in
Washington for steelhead and chinook
salmon. They are the administrative units
and entities around which recovery plans
will be built.

Given the broad spatial context of moni-
toring areas (e.g.,
region, statewide) the CMS must address
regional scale monitoring for salmon
recovery. Regional scale monitoring draws
upon watershed/population monitoring
and other statewide information as appro-
priate to the regional design. Information
on statewide population trends is taken

stream reach, watershed,

from information derived from the re-
gional-scale (ESU/DPS) components.
Effectiveness monitoring is also built at the
regional scale due to the wide variety of
habitat types and broad ecological prov-
inces across the state. However, the state
has also provided answers at the watershed
and statewide scale for some indicators.

The emphasis of status and trend monitor-
ing is generally at the regional scale, but it
is recognized that counties, watershed
groups, tribal governments, and munici-
palities usually seek monitoring informa-
tion at the watershed scale. The Technical
Recovery Teams created by the National
Marine Fisheries Service (NMFS) have
asked that the CMS include salmon moni-
toring at the stock or population level
scale.

Monitoring Oversight Committee
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Implementation and Committees
Administrative Monitoring o _ _
is Included Monitoring Oversight Committee

The MOC was created by state statute SSB
6537. The MOC worked collaboratively to
develop a monitoring strategy and action plan
that enhances the cooperation and data
sharing necessary for maximum public service
and good government between state, federal,
tribal, and local government.

It is important to know that activities aimed
at salmon recovery and watershed health
improvement have been implemented as part
of a planned and comprehensive monitoring
approach. Some levels of implementation and
administrative monitoring are included in the
CMS (Figure 1). The Salmon Recovery
Scorecard, other ongoing agency activities, and
the efforts underway to address ESHB 1785
are expected to address most implementation
and administrative monitoring issues and
needs beyond the scope of the CMS.

The MOC was required to:
(1) Complete the tasks described in the CMS
report;

(2) Address the monitoring recommendations
of the Independent Science Panel estab-

An Adaptwe Management lished under RCW 77.85.040(7), and of
Model is Included the Joint Legislative Audit and Review
The CMS includes a model for the organiza- Committee in its report number 01-1 on
tion, analysis, and communication of moni- Investing in the Environment (Section 3(2)
toring information for decision-making of SSB 5637); and

purposes. The CMS uses the definition of ) o
adaptive management in the Statewide Strategy (3) Make recommendations to individual

to Recover Salmon. The model enables water- agencies to improve coordination of

shed, regional, and agency salmon recovery monitoring activities (Section 3(5) of SSB
and watershed health monitoring or manage- 5637).

ment actions to be changed as appropriate
based on the results and analysis of monitor-
ing information.

Table 1. MOC members and affiliations

Name of Committee Member Affiliation

William Ruckelshaus, Co-Chair .........cccoccvviniiiiiiinnnnn Chair, Salmon Recovery Funding Board
Curt Smitch, Co-Chair (through 6/02).......ccccoeeiienennnn. Governor’s Salmon Recovery Office

Steve Meyer, Co-Chair (as of 9/02) ....ccceveeiiiiiiiiiennn Governor’s Salmon Recovery Office

TOM FItZSIMMONS .oveeieee e Washington Department of Ecology

Laura Eckert JOhNSON ......ccoveviviiii e Interagency Committee for Outdoor Recreation
Jeff KOBNINGS .eivieiviectee e Washington Department of Fish and Wildlife
Doug McCDONAId .....ccoeiiiiiiiii e Washington Department of Transportation
SCOtt REAMAN ..o Puget Sound Action Team

Ed MANGAIY ..o e Washington Conservation Commission
Doug Sutherland, Commissioner of Public Lands............. Washington Department of Natural Resources
BOD WHITENEr ..o Northwest Indian Fisheries Commission
Elizabeth BabcoCK ......ccoovvviiicce National Marine Fisheries Service

Bob Wunderlich ..o U.S. Fish and Wildlife Service

Bruce ROIl ... Nooksack Watershed Planning Unit

RoN KreizenNbeckK .......ooviiiiiiiie e U.S. Environmental Protection Agency
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Legislative Steering Committee

The LSC was created by SSB 5637 and was
required to be briefed quarterly by the
MOC on the following issues:

(1) Coordination of monitoring efforts;

(2) Expected benefits and efficiencies from
such coordination;

(3) Recommended funding sources and
funding levels necessary to provide
secure and steady funding for monitor-
ing; and

(4) Whether state agencies are improving
coordination of monitoring activities
(Section 3(4) of SSB 5637).

The LSC was comprised of the following
members:
e Senator Karen Fraser

» Senator Bob Oke
* Representative Bruce Chandler
* Representative Ed Murray

The project management team briefed
legislative staff in October 2001 because
the LSC had not yet been appointed. As
soon as the LSC was appointed, coordina-
tion meetings were held in January, May,
and September of 2002.

Independent Science Panel

The Independent Science Panel (ISP,
established in RCW 77.85.040) was re-
quired by SSB 5637 to review work prod-
ucts and to act as an advisor to the MOC.
The ISP reviewed all work products devel-
oped by the committee, and made recom-
mendations to committee co-chairs. The
ISP presented formal comments at MOC
meetings. A summary of written responses
of the ISP can be found in Appendix 2. In
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addition, project staff met with the ISP on
a regular basis throughout the life of the
project to discuss project issues.
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Key Monitoring Questions and Goals

Part |l

ffective watershed health and salmon recovery monitoring should provide guidance for
specific management decisions facing Washington State. Most of the specific manage-
ment and policy decisions are derived from the SSRS.

The CMS has two major goals:

GOAL 1 Measure changes, in terms of scientific certainty, in wild salmon populations in
terms of abundance, diversity, and geographic distribution and their causes due
to trends in effects of harvest, hatcheries, ocean conditions, ecological interac-

tions, and large hydropower.

GOAL 2 Measure changes, in terms of scientific certainty, in water quality, water quan-
tity, watershed health, salmon habitat, and their effects on salmon.

To accomplish these two goals, the follow-
ing key questions will need to be an-
swered. The objectives listed under each
of the key questions detail how the strat-
egy will monitor the environment in order
to provide the necessary answers:

Question 1: How are the annual abundance
and productivity of salmon by species,
ESU, and life stage changing over time?

Objective 1A: Measure status and track
trends of the numbers of spawning
salmon by stock in each Salmon Re-
covery Region. Evaluate whether
numbers are improving.

Objective 1B: Measure status and track
trends of the numbers of juvenile
migrant salmon for selected index
watersheds. Evaluate whether the
numbers are improving.

Objective 1C: Measure status and track
trends of the number of resident
juvenile cutthroat and bull trout for
each stock. Evaluate whether numbers
are improving.

Objective 1D: Measure status and track

trends of salmon productivity for
selected index watersheds.

Monitoring Oversight Committee

Question 2: What improvements are occurring
in restoring the geographic distribution of
salmon by ESU, species, and life stage to
their historic range?

Objective 2A: Measure the geographic
distribution and evaluate trends of
salmon in each Salmon Recovery Re-
gion. Determine whether their geo-
graphic distributions are improving.

Question 3: Are the unique life history char-
acteristics of salmon within a Salmon
Recovery Region changing over time
because of human activities?

Objective 3A: Determine the status and
trends of genetic and other diversity
characteristics of salmon in each
Salmon Recovery Region. Evaluate
whether they are improving.

Question 4: What are the trends in the cli-
mate of the Pacific Northwest that will
allow the State to anticipate and account
for such conditions in initiating and
monitoring management actions for
watershed health and salmon recovery
What trends in climate may mask or
expose the status of freshwater habitat and
its role in salmon recovery?

Objective 4A: Determine the status and
trends of climate and ocean conditions
affecting Washington salmon production.
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Question 5: In the context of other sources of
natural and human-caused mortality, is
predation by avian, marine mammals, or
other aquatic species inhibiting the recov-
ery of salmon within each ESU?

Objective 5A: Measure status and trends in the
rate of consumption of Threatened and
Endangered salmonids by seals and sea lions

Objective 5B: Measure status and trends in
seal and sea lion populations in Washing-
ton State.

Objective 5C: Determine status and trends of
Caspian tern populations at the mouth of
the Columbia River and elsewhere in
Washington. Determine whether preda-
tion rates previously identified are valid.

Objective 5D: Measure status and trends in
squawfish populations in Columbia River
reservoirs.

Objective 5E: Determine whether squawfish
control measures have been effective in
reducing predation on juvenile salmon to
target levels.

Question 6: What are the trends in effects of
hatchery production on the survival and
productivity of wild salmon populations
within each ESU?

Objective 6A: Determine whether hatchery
Best Management Practices (BMP) have
been implemented as required under the
Wild Salmonid Policy and ESA 4(d) rules.

Objective 6B: Determine whether hatchery
BMP have been effective in reducing or
eliminating the adverse effects of hatchery
fish upon wild salmon productivity and
production within each ESU.

Question 7: What is the impact of harvest upon
the recovery of wild salmon populations?

Objective 7A: Measure salmon harvest rates
and total numbers of harvested salmon for
stocks in each Salmon Recovery Region;
and determine trends.

Objective 7B: Determine whether harvest
restrictions have been implemented as
required under the ESA 4(d) rules.

Objective 7C: Determine whether harvest
restrictions have been effective in allowing
adequate spawner escapement.

Objective 7D: Determine if age-, size-, or
sex-selective harvest has been detrimental
to natural populations.

Objective 7E: Measure status and trends of
illegally harvested salmon.

Question 8: What hydroelectric facilities in
each ESU are being operated and/or
modified in a manner that is compatible
with salmon survival and recovery?

Objective 8A: Measure current status of
major hydropower projects upon salmon
survival and recovery. Evaluate whether
projects are improving.

Objective 8B: Determine how many major
hydropower projects have fully imple-
mented fish recovery measures into their
operations as required in their license.
Determine their status and trends.

Objective 8C: Measure whether mitigation
actions at hydro projects have been effec-
tive in restoring fish passage and meeting
salmon recovery goals.

Question 9: What is the quality of surface
waters?

Objective 9A: Measure status of identified
water quality indicators.

Objective 9B: Measure status of identified
water quality indicators in agricultural,
forest, and urban lands.

Question 10: How are surface water quality
conditions changing over time?

Objective 10A: Measure the trend of identified
water quality indicators at stations repre-
senting the cumulative effects of human
caused impacts and natural conditions.
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Objective 10B: Assess the change in the area-

wide conditions of identified water quality

indicators estimated under question 9.

Question 11: Where do the water quality
conditions not support aquatic life and
recreational uses?

Objective 11A: ldentify waters where aquatic
life and recreational uses are impaired due
to surface water quality conditions.

Question 12: How effective are clean water
programs at meeting water quality crite-
ria?

Objective 12A: Measure effectiveness of clean
water programs in meeting water quality
goals.

Question 13: Where have standards for water
quantity been established?

Objective 13A: Measure quantity of instream
flow necessary to sustain salmonids.

Question 14: Where do water quantity and
flow characteristics limit salmon produc-
tivity?

Objective 14A: Derive indicators of flow
characteristics related to salmon produc-
tivity.

Question 15: What are the trends in water
quantity and flow characteristics?

Objective 15A: Measure change in identified
water quantity and flow characteristics.

Question 16: How effective are the State’s
water resource management programs for
protecting and restoring instream flows?

Objective 16A: Measure identified indicators
related to the performance of managing
water resources.

Question 17: What are the overall impacts
of human related activities on freshwa-
ter habitat and landscape processes as
they relate to watershed health and
salmon recovery?

Monitoring Oversight Committee

Objective 17A: Measure status and trends of
identified freshwater habitat indicators in
agricultural, forest, and urban lands.
Evaluate whether they are improving.

Objective 17B: Measure implementation of
agricultural conservation practices identi-
fied in the Strategy that affect habitat.
Evaluate their status, and trends.

Objective 17C: Determine how effective
agricultural conservation practices are in
improving status of habitat as shown by
their indicators.

Objective 17D: Confirm that the Washington
Department of Natural Resources
(DNR) continues to implement the
habitat conservation strategies identified
in the agency’s 1997 Habitat Conserva-
tion Plan (HCP) relative to compliance
with the ESA.

Objective 17E:Measure how effectively DNR’s
HCP management actions contribute to
restoring and enhancing salmon habitat as
measured by indicators. Evaluate the
status and trends.

Objective 17F:Measure success of implemen-
tation of habitat conservation practices on
forest lands identified in modifications to
the Forest Practices Act (FPA) established
under ESHB 2091 (also known as the
Forest and Fish Agreement).

Objective 17G: Measure how effective modifi-
cations to the FPA, (also known as the
Forest and Fish Agreement) are in improv-
ing status of identified forest habitat.

Objective 17H: Determine status and trends
of the identified freshwater habitat and
landscape forming indicators identified in
the Aquatic/Riparian Effectiveness Moni-
toring Plan (AREMP) and PACFISH/
INFISH (PIBO) in federal lands in Wash-
ington. Evaluate whether the indicators
are improving.
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Objective 171: Determine how successful the
U.S. Forest Service is in implementing
identified forest conservation practices
identified in the Northwest Forest Plan
(NFP) and PACFISH/INFISH. Evaluate
status and trends.

Objective 17J: Determine effectiveness of
treatments prescribed in the NFP and
PACFISH/INFISH in improving the
status of identified habitat and landscape
forming indicators.

Objective 17K: Determine the success of
state and local governments in implement-
ing riparian buffers, water quality treat-
ment Best Management Practices, and
storm water control measures identified in
the CMS. Evaluate status and trends.

Objective 17L: Determine how effective
urban resource conservation measures
have been in improving status of identi-
fied freshwater habitat and landscape
forming indicators.

Question 18: What are the status and trends
in habitat-forming landscape processes in
riverine tidal, estuarine, and nearshore
ecosystems as they relate to watershed
health and salmon recovery?

Objective 18A: Measure the current status
and trends of the identified habitat indica-
tors in near shore marine areas. Evaluate
whether indicators are improving.

Objective 18B: Determine how effective
conservation practices are in improving
status of identified near shore marine
habitat as determined by key indicators.

Question 19: What is the progress of the State
in restoring fish passage at barriers?

Objective 19A: Determine the number of
human-caused fish passage barriers state-
wide. Determine and evaluate trends in
fish passage barriers.

Objective 19B: Measure the status of fish passage
at human-caused passage barriers statewide.
Evaluate their status and the trends.

Objective 19C: Determine how effective
restoring fish passage at human-caused
barriers has been in increasing the geo-
graphic distribution of salmon as mea-
sured by the identified indicators.

Objective 19D: Measure the state’s rate of
compliance with fish screening require-
ments at human-caused barriers.

Question 20: What is the progress of the State
in restoring connectivity of freshwater
habitat?

Objective 20A: Determine the current
amount of fish habitat that has been
disconnected by human caused activities.
Determine and evaluate trends in freshwa-
ter habitat connectivity.

Objective 20B: Measure how successful the
state has been in implementing freshwater
habitat connectivity restoration projects
statewide.

Objective 20C: Determine how effective
restoring freshwater fish habitat connec-
tivity has been in increasing the produc-
tion of salmon as measured by identified
indicators.

Objective 20D: Determine whether measures
taken at specific sites to restore freshwater
habitat connectivity have been effective
over time.

Question 21: Are habitat improvement
projects effective?

Objective 21A: Provide guidance to the
Salmon Recovery Funding Board (SRFB)
and other funding entities for best moni-
toring protocols for habitat projects.

Objective 21B: Determine whether habitat

improvement projects are effective in
increasing the number of salmon produced.
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Objective 21C: Determine what kinds of
salmon recovery projects are the most cost
effective.

Objective 21D: Determine whether habitat
improvement projects were properly
implemented.

Question 22: How can monitoring informa-
tion be effectively shared and coordinated
with the public and all levels of govern-

Question 23: Are watershed lead agencies
developing monitoring strategies compli-
mentary with the Comprehensive Moni-
toring Strategy?

Objective 23A: Provide guidance to the
watershed lead agencies for monitoring
types and protocols that would be com-
plimentary to the Comprehensive Moni-
toring Strategy.

Management Decisions

ment?

Objective 22A: Establish a web portal that
will provide monitoring information to all
levels of government and to the public.

Environmental monitoring is of little value
unless it provides useful information that will
assist in making important management deci-
sions affecting salmon recovery and watershed
health. Following is a prioritized list of manage-
ment questions that Washington State is likely to
encounter regarding watershed health and
salmon recovery. The table also shows linkages
between these management decisions and the
monitoring questions addressed in the CMS.
The management questions have been prioritized
in their general order of importance as:

Objective 22B: Develop a consensus approach
among monitoring participants for state-
wide data sharing protocols.

Obijective 22C: Identify crucial data repositories.

H=High, M=Medium, L=Low

Table 2. Management Decision Matrix.

Priority Management questions Monitoring questions

A H Are salmon populations healthy? 1-23

B H Is the State meeting requirements of the Endangered 3,6,7,9,10,11,12,21
Species Act and Clean Water Act?

C H Are human related activities consistent with salmon recovery?| 1, 4, 8, 9, 14, 15, 16

D H Are harvest activities consistent with salmon recovery? 2,3,11,21

E H Is the state’s approach to cleaning polluted waters adequate| 6, 7, 9, 12
to ensure clean water for watershed health and
salmon recovery?

F H Are hatchery operations consistent with salmon recovery?| 3, 10, 14, 21

G H Are state and federally-funded habitat protection and 1,3,7,9,11, 14, 15, 16, 18
restoration projects resulting in improvements in watershed
health and salmon recovery?

H M Are current stream and wetland buffer widths protecting | 1, 3,6, 7,9, 15, 16
habitat to ensure watershed health and salmon recovery?

Monitoring Oversight Committee 19
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Priority Management questions Monitoring questions

M Are efforts to improve instream flows adequate for protecting | 3,5, 17, 18, 19, 20, 23
watershed health and recovering salmon?

M Is watershed health and salmon information understandable, | 2, 3, 13, 17
accessible, and useable by the general public and
other entities?

M Are current management infrastructures adequate in supporting | 2,5, 6,7, 9, 10, 12,13, 17,
watershed health and salmon recovery? 19, 20, 23

M If estuarine and nearshore marine area habitat conditions | 3, 4, 15
are not improving, what further restrictions on bulkheads
and other shoreline development constraints are necessary?

M Are dams operating in a manner that protects watershed | 3,5, 8, 11, 14, 19
health and is consistent with salmon recovery?

M Are we adequately enforcing our timber harvest, land use,| 2, 4,5, 7,9, 12, 20, 23
and water supply regulations?

L Does the public support salmon recovery and watershed | 3,5, 13
health improvements?

L Is climate and ocean condition information sufficient in 3,18
anticipating and/or modifying our habitat and
harvest activities?

L Are habitat protection measures on state lands improving| 1,3,7,9, 15, 16
watershed health and achieving salmon recovery?

L Should the state ask the federal government to take additional | 3, 22
management actions to reduce natural predation of salmon?

L Are efforts to improve fish passage effective and timely 3,5,11, 14,15
enough to recover salmon?

L Are salmon protection measures in the Forests and Fish 1,3,7,9 15
Agreement improving salmon recovery and watershed health
on private forestlands?

L Are habitat protection measures on federal lands improving | 1,3,7,9, 15
watershed health and salmon recovery?

L Should the state petition federal agencies to list or de-list | 1, 3, 11, 21

salmon, steelhead, or trout?
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Strategy Framework
Part Ill

As stated in SSB 5637, numerous agencies and organizations are currently engaged in monitor
ing salmon recovery and watershed health indicators. The intent of the legislation is to
“encourage the refocusing of existing agency monitoring activities necessary to implement a
comprehensive watershed health monitoring program, with a focus on salmon recovery.” It also

states the CMS will;

e Be based on a framework of greater coordination of existing activities,

e Require monitoring activities most relevant to adopted local, state and federal watershed

health objectives; and

« Facilitate the exchange of monitoring information.

Problem Assessment

The starting place to initiate an adaptive
management approach as outlined in Part IV
(Adaptive Management Approach) for water-
shed health and salmon recovery is to compile
what we know and do not know about the
species of interest and their environments. For
watershed health and salmon recovery, this
includes watershed or other technical assess-
ments, resource inventories, and other diagnos-
tic analyses. These assessments provide initial
information to policy-makers as they develop

responsive conservation goals, objectives,
strategies and action plans for habitats and
species at multiple scales (site, watershed, and
region). The Limiting Factors Analysis com-
pleted by the Conservation Commission as
required under state law (Chapter 77.85.070
RCW) provides an initial statewide assessment
of problems and provides baselines for habitat
assessment. Table 3 provides a summary of
watersheds (with completed reports as of May
2002), and associated limiting factors.

Table 3. Watershed limiting factors and percent affected

LIMITING FACTOR PERCENT OF APPLICABLE
WATERSHEDS AFFECTED

Fish Access 88%

Floodplain Connectivity 94%

Large Wood 97%

Pool Habitat 96%

Bank Stability 2%

Substrate/Sediment 97%

Riparian Condition 100%

Water Quality 85%

Peak Flow 56%

Low Flow 78%

Altered Hydrology 42%

Estuarine Function 88%

Marine/Nearshore 60%

Watersheds across the state have multiple limiting factors and detection of improvements in water-
shed condition through monitoring should measure changes associated with these identified factors.

Monitoring Oversight Committee
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Monitoring Types

The goals listed in Part 11 encompass a broad

array of monitoring needs across a range of

spatial and temporal scales. An approach
using several types of monitoring is presented
below which can accommodate the broad
spatial and temporal scales of monitoring
needs and facilitate the integration of results
across monitoring scales. The three environ-
mental monitoring types presented below and
shown in Figure 3 differ in spatial scale and
intensity of effort:

(1) Extensive (status and trends) monitoring —
The basic objective is to estimate fish
populations, generally at the ESU scale,
and to track indicators of habitat, water
quality, water quantity, and other factors
that impact wild fish. The spatial scale is
large and varies from ESU (for fish popu-
lation estimates) to statewide. This design
will not demonstrate cause-effect relation-
ships between actions and outcomes, but
is an effective means of assessing the
actual condition of variables. For example,
the current frequency distribution of large
woody debris or pool depth within an
ESU could be assessed and tracked over
time to determine the net impact of
natural events and management actions.
These estimates of fish abundance and
distribution are the ultimate measure of
the effectiveness of salmon recovery
efforts as they account for the net effect of
natural events and management actions.

(2) Project effectiveness monitoring —
Projects are defined at a small scale, with
defined sets of actions meant to protect or
enhance specific habitat features or habi-
tat-forming process. Implementation
monitoring and effectiveness monitoring
are equally important in meeting the
objectives of project effectiveness moni-
toring. An enhancement technique may be
difficult to implement properly, but very
effective or, conversely easy to implement
but rarely effective. Both implementation
and effectiveness monitoring are necessary
to evaluate specific projects or classes of
projects. Because these are small-scale

projects, their impacts will generally be
local and the indicators monitored should
be selected accordingly.

(3) Intensive (validation) monitoring — This
category is more research oriented than
the other two types of monitoring and is
tailored to establish “cause and effect”
relationships between fish, habitat,
water quality, water quantity, and man-
agement actions. It pertains to evalua-
tion of programs that conduct, promote,
or regulate, activities meant to protect
or enhance habitat, water quality, or fish
production. One example of intensive
monitoring might be a case study of a
watershed that examines the cumulative
impacts of forest practices on the fresh-
water life-stages of a species of salmon.
Another example might study of the
impacts of a particular hatchery on a
specific salmon run. The common theme
of these studies is to develop an under-
standing of the linkage between manage-
ment actions and the resource. These
studies often require measuring many
parameters to detect the variable affect-
ing change.

Individually or in combination, these three
types of monitoring address nearly all of the
objectives in Part 1.

Answers to these questions within each
monitoring category are needed for the
efficient allocation of resources. Answers to
some questions are relatively easy to obtain.
The effectiveness of individual habitat en-
hancement projects may be assessed by mea-
suring the characteristics that will be
enhanced by the project before it is imple-
mented and again after implementation at an
appropriate temporal scale. For example, a
riparian planting project could be monitored
for seedling survival any time. Increases in
shade could be expected in five or more years
(depending upon stream size). Decades later,
the planting project might be a source of large
woody debris.
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Figure 3. Relationships among monitoring types.
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Similarly, many status and trends questions
are conceptually straightforward: identify
the population and geographic area of
interest; then, within logistical constraints,
design a plan to obtain an unbiased esti-
mate of that population.

Monitoring plans differ in the type of
information needed and the scale of the
monitoring. Figure 4 shows a conceptual
flowchart that illustrates the general life-
cycle of salmonids and the connections
between the types of monitoring and
indicators of fish and watershed health.
The boxes represent information on the
status of the resource, and the trends in
that status. Indicators include: numbers of
spawning adults, and numbers of rearing
and migrating juveniles. The number of

Monitoring Oversight Committee

juveniles per spawning adult would provide
a measure of the relationship between the
events in the life history. The connections
between the boxes represent the factors
that affect these relationships: habitat
indicators that impact the spawning suc-
cess or production of juveniles in freshwa-
ter, the effects of hatcheries on natural
production, the impact of harvest on the
number of spawning adults, and other
similar factors. Cause and effect monitor-
ing provides information on the factors
that impact the productivity of the fresh-
water and marine habitats. Effectiveness
monitoring provides information about
how the efforts of management and resto-
ration projects affect the status of the
resource.
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Figure 4. Life history cycle of salmonids. Boxes indicate stages in the life history
where status and trend monitoring occur. Arrows indicate factors that affect the
relationship between the life stages, where validation and effectiveness

24

monitoring occur.
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Implementation Monitoring
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Implementation monitoring is a necessary component of any monitoring program (Figure 3).
However, it differs from environmental monitoring in that its answer is always “yes” or “no.”
Although implementation monitoring is addressed in the CMS, the nature of implementation
monitoring changes as projects or agency actions are implemented and new actions or projects are
developed. For both environmental and implementation monitoring, quality of data and program
design are critical to achieve successful results.

Strategy Implementation

To implement the Statewide Strategy to
Recover Salmon (SSRS) the natural resource
agencies formed a Joint Natural Resources
Cabinet (JNRC) to cooperatively coordinate
their efforts toward salmon recovery and
watershed health. Under the leadership of the
Governor’s Salmon Recovery Office (GSRO),
the JNRC developed a Balanced Scorecard to
report progress to the public and to the
Governor. It also provided a State Agencies
Action Plan, detailing the actions that each
agency had pledged to undertake to move the
SSRS forward.

In addition to the Scorecard and the Action
Plan created administratively, the Legislature
created statutorily the Salmon Recovery

Funding Board (SRFB) as a mechanism for
dispersing state and federal funds for
habitat recovery projects. It also created
the ability and incentives for local govern-
ments to implement salmon recovery and
watershed health measures through the
forming of Lead Entities and Watershed
Planning Units. These entities could iden-
tify habitat restoration projects and water
needs at the local level and present these
needs to the SRFB for funding. The Legis-
lature also implemented the concept of
Salmon Recovery Regions (shown in Figure
2) as a means of compiling and organizing
watershed information and restoration
activities to address the appropriate scale
for ESA listings.
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The GSRO produced a series of publications
designed to guide and assist local watershed
entities in assessing watersheds and imple-
menting appropriate habitat improvement
projects. The publications include:

e Reference Guide to Salmon Recovery

e Guidance on Watershed Assessment for
Salmon

« Roadmap For Salmon Habitat Conserva-
tion at the Watershed Level.

Statistical Considerations

Scientific Certainty

Management of water quality, habitat, stream
flow, and fisheries requires the input of data.
Effective management depends on the quality
of the data collected.

For the purposes of a policy decision, data
quality depends on the following conditions:
(1) Asking the right questions;

(2) Defining performance measures that
provide the answers to those questions;

(3) Creating a project sample design that
delivers the indicator defined in the
performance measure;

(4) Achieving the level of certainty needed by
policy makers; and

(5) Controlling quality in the collection of
data.

In management of fish populations, stream
flow, or habitat management, policy decisions
are made using the information gained from
data collection. If all fish are counted or all
habitat is measured, there is no uncertainty
because a complete sample has been obtained.
However, this is seldom possible or cost
effective. Therefore, sampling is the accepted
approach to determining the answer to a
desired question. Sampling provides an esti-
mate of the true value sought.

Monitoring Oversight Committee
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While the policy agenda may focus on quanti-
fication of parameters such as abundance,
effective decision-making will be dependent
on an appreciation of the uncertainty associ-
ated with these parameters. The goal of any
project is to provide an accurate and precise
estimate of the indicators needed by decision
makers. Questions and concerns with sam-
pling estimates include:

e How reliable are the estimates?

e Is the decision correct, based on esti-
mates?

 What is the chance that the decision is
wrong?

Current projects need to be evaluated and
recommendations made for future monitor-
ing. Uncertainty introduced in decision-
making will depend on the accuracy (or bias)
of the estimator and the reliability (or preci-
sion) of the estimates. An accurate or unbi-
ased estimate is an estimate that does not have
systematic error. For example, systematic error
could be introduced if only sites with high
densities of large woody debris are used to
estimate the average amount of large woody
debris per mile for all habitat types, high or
low density. Bias is not generally a quantity
that can be measured, so typically bias can
only be minimized by careful consideration of
assumptions and methods of data collection

in the project sample design.

On the other hand, precision or reliability is
measured by variance. A reliable estimate is an
estimate with small variance, which measures
the precision of the estimator. Imprecision is
introduced when sampling is used instead of
conducting a census. The precision of an
estimate depends on many factors including
the underlying population variability, the
method of estimation used and on the num-
bers of samples or sampling effort used.
Precision can also be optimized by careful
attention to the sample design.
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When considering a current project or plan-
ning a new monitoring or research project the
questions of bias and precision are fundamen-
tal. Evaluating a current project requires
knowledge of the sample design used to
achieve the estimate, because bias and preci-
sion are a function of the sample design.
Planning a monitoring project requires con-
sideration of bias and precision, because both
are criteria driving the development of a
sample design (along with the resources
available to carry out the project).

Deciding on the acceptable level of uncer-
tainty is not an objective process, but a
subjective one driven by policy or manage-
ment needs and budget constraints. In gen-
eral, an unbiased estimate is one criterion,
and another is a predefined level of precision
needed for management or policy decisions.
These criteria must take into account the
question being asked, the risk involved, and
the available project resources.

It cannot be stressed enough that definition of
these criteria, particularly of the needed
precision, requires communication between
the decision makers and the personnel plan-
ning or evaluating the project. It is almost
always an iterative process, and input that
informs this process includes not only the
policy issue and the question being answered,
but also the logistics of the sampling environ-
ment, the costs of the sampling design alter-
natives and the available resources. This
process is very important, because without it
the data collection may not provide the
information needed by decision makers.

Sample Design

Choices made in sampling design have many
consequences. Performing a complete census
of all salmon in Washington State is impracti-
cal. But collecting a sample that is not statis-
tically valid may result in incorrect inferences
about the complete population, and lead to
inappropriate management decisions. If you
want to know something about a statistical
population (in this usage, different than a

demographic or genetic population), you
must either conduct a full census of the
population, or sample it in a statistically valid
manner.

The sample design is used to achieve the goals

set by the performance measure. It includes:

(1) A statement of the objective of the sample
design, including the indicator to be
measured, the scale at which the indicator
will be measured, and the statistical
criteria set by the performance measure;

(2) The method of estimation (analysis of data
collected) of the indicator;

(3) Definition, organization and number of
the sample units; and

(4) The method of data collection required by
the method of estimation.

Statement of Objective and
Statistical Criteria

The project objective and statistical criteria
are required to develop a statistically valid
sample design. As an example, consider the
following management question:

Are chinook salmon in stream X meeting their
spawning goal objective?

An obvious performance measure would be
whether the number of spawning chinook in
stream X meets a target spawning goal. And
one indicator defined for this measure would
be the total number of spawning adults in
stream X. Uncertainty statements define
statistical criteria, which are then used to
evaluate or design sampling projects and
experiments. In most cases the first criterion
is that an estimate is unbiased. The second
criterion sets a precision requirement.

A statement of the objective of the sample
design could be:

Estimate the abundance of spawning adult
chinook salmon in stream X, such that the
estimate is unbiased and has a coefficient of
variation of 20%.
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The scale of the study in this case is stream X.
Statistical criteria require an unbiased estimate
and define the precision needed for the estimate:
the maximum level of uncertainty (or possible
error) that policy makers have defined as accept-
able for their purposes of decision making.

Although the quantification of precision depends
on the variance estimated, other measures derived
from the variance and its relationship to the
point estimate or the trend in point estimates are
generally used to describe the uncertainty, to
evaluate current project design and to plan future
projects. These measures include coefficients of
variation (CV, defined here as the percent stan-
dard error) and confidence intervals (CI) for
point estimation and signal to noise ratios (S/N)
for detection of trends or differences.

The CV and the CI both provide information
about the precision around a point estimate.
They both start with the standard error of the
estimate, which is simply the square root of the
variance of the estimate. The coefficient of
variation is a ratio of the standard error over the
point estimate. It quantifies uncertainty relative
to the point estimate or as a percentage of the
point estimate. The CI defines a range around
the point estimate defined by the standard error
and provides a probability statement about the
chance that the true estimate is included in this
interval, an upper and lower limit of uncertainty.

As an example, consider an estimate of abun-
dance of spawning salmon of 500 fish with a
variance of 10,000. The square root of the
variance, or the standard error (SE), is 100. The
coefficient of variation (CV) would be:

Standard Error 100
V= 100== x100= 20%
Number of Spawners : 500 : ’

The CI is estimated as a range using the
standard error and a constant multiplier that
defines the probability statement. Generally a
Cl is described as follows: “The confidence
interval around the estimate will contain the
true value 95% of the time,” i.e. 5% of the
time the true value could lie outside this

Monitoring Oversight Committee

Strategy Framework

interval. The CI could be calculated as:

95% CI = Estimate of spawners *
Standard Error x 1.96

=500 + 100 x 1.96
= 500 * 196.

This results in the interval from 304 to 696.
The relative size of this range above and
below the point estimate represents 39.2%
(196/500) of the estimate. There is a 5%
chance of being wrong when concluding that
the number of spawners lies between 304 and
696. Making a decision based on this conclu-
sion provides a measure of the risk.

Which of these measures is used depends on
why the uncertainty is being described. Both
measures can be useful for setting or evaluating
project uncertainty goals, and both can be
described as relative measures, as a percentage of
the point estimate. Relative measures alone do
not include information about the point esti-
mate. Often the choice of a relative measure as a
goal should be evaluated given the expected
point estimate. For example, a CV of 40% on
an estimate of 500 represents 200 fish, while a
CV on an estimate of 500,000 represents
200,000 fish. Whether these uncertainties are
acceptable in a current or a new project depends
on the decision being made, or the project goal.

In other cases, the project goals may not lend
themselves to a relative measure of precision.
When evaluating a harvest management policy,
for example, where a target escapement has been
set and the project needs to provide an abun-
dance estimate to evaluate whether or not a
harvest policy is meeting this goal, the decision
depends on the relationship of the target to the
confidence interval. If the target was 250, and
the estimate is 500 with a confidence interval
ranging from 304 to 696, the decision maker will
feel more comfortable about stating that the goal
was met and the harvest policy is working.
However if the goal was 450 fish, and the esti-
mate is 500 with the same confidence interval,
determining whether the harvest policy is
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adequate is more difficult. Although the point
estimate is 500, deciding whether or not to
change the harvest policy must depend on the
risk involved in being wrong.

A third measure of uncertainty can be used to
evaluate or design monitoring projects when
the question involves evaluating a trend over
years. Data associated with watershed health
and salmon populations are innately highly
variable. With highly variable measures, it is
often difficult to discern the “signal” (e.g.,
trend over time) amidst a high level of varia-
tion or “noise.” Describing such a trend
involves making point estimates over time, and
each point estimate has a measure of uncer-
tainty. The ability to detect a trend depends on
the steepness of the trend relative to the
uncertainty in the point estimates: the signal to
noise ratio. The size of the trend can be ex-
pressed as variance over time, and the noise can
be expressed as the variance within each point
estimate. So the signal to noise ratio is:

5 / N = Variance between units (e.g., years)
Variance within each unit

If the noise (denominator) is large, a larger
number of units must be measured. This
means more years. Decreasing the noise allows
the detection of a difference with a higher
level of confidence and fewer point estimates,
years, or streams. Decreasing the noise is
equivalent to improving the precision of the
point estimate, and can be accomplished with
a different sample design: using a different
method of estimation or increasing the sample
size used for the estimation, for example.

Estimation Method

A well-designed monitoring project meets the
objectives of the monitoring project not only
by providing the data needed to make esti-
mates or test hypothesis, but also by meeting
the statistical criteria required for policy
decisions. The method chosen for estimation
depends on the level of precision required, as
some methods are more precise than others. A
general rule is that the more precision re-

quired, the more expensive the monitoring
needed to meet that precision requirement.
For the example of spawning salmon, several
methods of estimation are possible: counting
fish as they enter the stream at a weir; redd
counts (an estimate based on periodical
stream surveys of constructed spawning
nests); or a mark-recapture experiment.

Weir monitoring is the most precise, and is the
most difficult and expensive to conduct. An
estimate based on periodic counts of redds is
the easiest to implement, but the least precise
and subject to bias depending on the assump-
tions made for the estimate. A mark-recapture
program is also subject to bias, depending on
the assumptions of the method used.

Definition, Organization and
Number the Sample Units

The definition of the sample units depends on
the scale required for the policy or management
decision. For a habitat indicator, such as propor-
tion of spawning gravel that is optimal for
chinook salmon, the scale might be one water-
shed, an ESU, or the entire state. How sample
units are chosen and organized depends on the
scale, the definition of all possible sample units
and the method of estimation. The number of
sample units chosen is one of the major decid-
ing factors in determining the level of precision.
The larger the sample size the more precise the
estimate, and, of course, the more costly the
project. All of these factors must be considered
as part of the sample design.

Data Collection Method

The method of data collection during field
sampling depends on the method of estima-
tion of the indicator. Uncertainty in the
estimation depends on correct data collection,
the quality of the measurement techniques,
and the methods of recording and summariz-
ing the data. Data quality is critical for
achieving the project objective of an unbiased
estimate and precision. The sample design
must include clear definitions of the data
items needed, and the frequency and methods
of data collection and summarizing.
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Document Organization

Part VII of the CMS constitutes a detailed
evaluation of current ongoing monitoring
and evaluation actions taken by the various
state, federal, and local agencies. Also
included is the recommended overall strat-
egy developed by the technical teams. The
proposed monitoring indicators, protocols,
quality control measures, certainty criteria,
and action agencies are identified. Each
section is organized around a major compo-
nent of the CMS. The elements that address
watershed health, such as habitat and water,
are listed first. The habitat and water chap-
ters are followed by chapters that discuss
salmon abundance and components that
directly affect salmon abundance such as
harvest, predation, etc.

For specific governance recommendations and
timeframes, consult the Action Plan (Volume
3). The following headings can be found
under each monitoring question in Part VII.
Sub-headings include brief descriptions of:

Objectives
Lists each objective as identified in Part II.

Monitoring indicators

Indicators are the actual parameters or groups
of parameters that are to be measured in order
to meet the objective. For environmental
monitoring, these are usually physical, chemi-
cal, or biological properties.

Current monitoring activity
Lists and describes current monitoring activi-
ties and agencies responsible for monitoring.

Essential tools

Many of the objectives cannot be realized
without specific supporting equipment,
programs, or facilities. These have been
identified as key components for success in
meeting the described objective and an-
swering the specific monitoring question.

Monitoring design
Specific recommended actions are included

Monitoring Oversight Committee
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under this heading for each objective.
Certainty levels, sampling strategies and
approaches are described. New actions are
delineated from ongoing actions.

Identified agencies
The action agencies that are now or should
be performing the monitoring are identified.

Recommended sampling protocols
Protocols are the officially recognized meth-
ods employed to measure and evaluate the
indicators. Commonly accepted and used
protocols are important for sharing informa-
tion and comparing results between locations.

Performance benchmarks
Performance benchmarks are milestones
or known measurements of the indicators
that can be used to track progress in
meeting the objective. Without a bench-
mark to compare results, monitoring
information can be meaningless. Many
water quality indicators have benchmarks
or targets set by federal or state statute.
For salmon populations and habitats,
there are few clearly defined performance
targets. Historic information or current
conditions may be the only benchmark
available for some areas or populations.

Identified monitoring gaps/overlaps
Identifies areas where data is lacking or
overlaps with exiting monitoring activities.

Quality assurance/quality control
Measures that should be taken to ensure
results are accurate and applicable. These are
often random, statistically regular checks to
ensure the products (data) are accurate and
applicable.

Risks
Identifies specific areas of concern or recom-
mended actions.

References
References are listed at the end of each chapter.
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Part IV

Introduction
he purpose of this chapter is to describe ways of integrating information into decision-
making, as required by SSB 5637. This chapter provides a range of initial recommendations
intended to align the usual organizational incentives (budgets, mandates, public opinion) with
desired conservation outcomes. Specifically, this chapter addresses ways to institutionalize
monitoring and “adaptive management,” so that they are used routinely to manage water-
shed restoration and salmon recovery.

Managers frequently look into ways to improve performance, but they often focus on out-
puts rather than outcomes, or on outcomes that are poorly linked to program activities or
inconsistent with those of other agencies. Furthermore, program evaluation may not be
systematic or disciplined enough to create desired change. Adaptive management is a pro-
cess that provides managers with the flexibility to adapt and change in response to new
information. It has been defined in state law as “reliance on scientific methods to test the
results of actions taken so that the management and related policy can be changed promptly
and appropriately” (RCW 79.09.020).

Where large-scale adaptive management programs have been launched in the past, the
results have usually been disappointing (Stankey 2001). Too often, such programs have been
seen as add-ons to, rather than as integral parts of, management. According to Ralph and
Poole (2002), this accounts for many of the failures of applied adaptive management.
Nonetheless, there is now more need than ever for conservation management that is guided
by its ultimate effects on ecosystems and by economic efficiency. Citizens are waiting for
results, and policy makers are demanding greater agency accountability for the millions of
dollars that continue to be spent on watershed restoration and salmon recovery.

The problem in practice has been lack of systematic implementation of the adaptive man-
agement process shown in Figure 5. By adopting a system of adaptive management, agencies
can increase their confidence in their ability to reach identified goals and objectives. In
addition to recommending that state agencies improve their own internal adaptive manage-
ment processes, we also recommend that state natural resource and environmental agencies
join together in a common adaptive management process focused on attaining the goals and
objectives identified in the Statewide Strategy to Recover Salmon: Extinction is not an Option,
as well as other overarching environmental goals and objectives. By tying agency actions
and evaluations together in a larger adaptive management context, there is greater likeli-
hood that efficiencies will occur in monitoring, and that decisions will be made with the
greatest access to comprehensive information.

This section recommends changes in fundamental management practices to ensure that
environmental information informs decision-making. Monitoring must shift from “a ‘fol-
low-up’ activity that responds to management actions to an organizational framework that
provides guidance in designing management or restoration activities” (Ralph and Poole
2002). We address this issue, first by recommending ways of promoting and enhancing the
role of ecological information in management, and second, by proposing new institutional
arrangements that flow from, and respond to, the need for information from multiple
jurisdictions. Finally, we outline program management options that should provide the
ability to assure long-range results.
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The Adaptive Management Process

The most significant way to ensure that
management activities support salmon
recovery and watershed restoration is to
adopt the adaptive management process
identified in Figure 5. In this figure, the
four major adaptive management steps —

Figure 5. Adaptive management process

planning, implementing, monitoring, and
evaluating — are arranged in clockwise
order. Additional steps (assessing, analyz-
ing, reporting, and modifying) are in-
cluded to provide greater clarity and
specificity.
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This model should be adopted by state
agencies involved in watershed restoration
and salmon recovery, as well as by water-
shed and regional planning groups. If
followed diligently, these steps will inte-
grate information into decision-making.
Management goals, objectives, perfor-
mance measures and monitoring indicators
should all fit together. If the various
management steps do not align properly
when first developed, they should continue
to be refined in an iterative process until
they do so. Proper alignment and linkage
of management steps is crucial to success-
ful adaptive management.

Ecological information should be intro-
duced into this management process at the
earliest opportunity; i.e., the assessment
step. In addition to characterizing envi-
ronmental resources and identifying prob-
lems, assessments provide a baseline for

Monitoring Oversight Committee

monitoring. Ecological assessments are
particularly important at the watershed
level, although any entity engaged in
planning should begin its work with a
compilation of existing information and a
problem statement or issue description.
The planning step should identify the
management questions that will be an-
swered by monitoring information, as well
as the performance measures that will be
used to evaluate success. Performance
measures are discussed in more detail
below.

As Ralph and Poole (2002) suggest, planning
for monitoring should be considered at the
beginning of a management process, rather
than at the end. Planning for monitoring
should address the following questions:

* What information is needed?

e How will the information be used?
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e How much change is significant (that is,
how should “change” be interpreted)?

« How confident do conclusions need to be?

Answers to these questions will assist plan-
ners in selecting the appropriate sample
design. In addition, this element should
describe all of the components that are
necessary for conducting monitoring activi-
ties; that is, sampling designs, identification
of spatial and temporal scales, indicators,
metrics, protocols, and analytical methods.
The end result should be a “blueprint” for
carrying out monitoring activities.

Implementation is the carrying out or
realization of the plan. Monitoring involves
data collection as specified in the manage-
ment plan. Analysis concerns the conclu-
sions that can be drawn from the
monitoring data. Evaluation allows manag-
ers to compare the monitoring results to
the planned-for or desired results. Report-
ing ensures that monitoring information is
provided to decision makers and/or to the
public. If the manager is the decision
maker, then the reporting step may not be
necessary. The information needs of par-
ticular audiences should dictate the con-
tent, format and frequency of reporting.
Finally, modifying or adjusting of manage-
ment activities takes place before or in the
next planning iteration.

Performance Measures

The relationship between performance mea-
sures and monitoring can be confusing, so a
brief discussion of performance measures and
their relationship to planning and monitoring
is in order. Performance measures are used to
evaluate performance and are the lynch pin
for successful adaptive management and
effectiveness monitoring. They should be
adopted in the planning step described more
fully below.

Performance measures are used increasingly to
manage administrative divisions in business
and government. The focus on government

performance measures over the past 10 years
stems from repeated calls for more account-
ability and results from existing programs.
The federal government enacted several bills
designed to improve accountability for results,
including the Government Performance and
Results Act of 1993. States have also adopted
performance measurement. One of the most
sophisticated systems of program evaluation is
found in Oregon, which adopted “bench-
mark-based planning” in 1993. Since then,
Oregon has been developing performance
measures to link to adopted indicators.

In Washington State, the Office of Finan-
cial Management (OFM) has issued budget
instructions that call for agencies to adopt
strategic plans and performance measures
to define success and track progress (OFM
2001). The OFM defines performance
measures as: “quantitative indicators of
how an agency’s programs or services are
contributing to the attainment of strategic
plan elements. These include outcome,
output, and efficiency measures.” The
OFM considers outcome measures to be
the most important because they “indicate
the impact on the problem or issue the
program was designed to achieve.” Because
many agency performance measures have
been based on “outputs” in the past (e.g.,
number of grants processed or number of
cases closed), the Legislature adopted HB
1785 in 2001, requiring the development
of “outcome-focused” performance mea-
sures for a dozen capital grant programs,
including salmon recovery grants and the
centennial clean water fund.

Outcome measures are focused on real
world changes, rather than on agency
outputs. While outcome measures can
reflect different kinds of outcomes, such as
environmental, social, and economic, the
report that prompted passage of HB 1785
clearly intended to focus on environmental
outcomes. With a new program, however,
it is often necessary to dedicate a portion
of total funding to building “capacity”
before money can be spent directly on
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outcomes. This has been the case with
salmon recovery grants, a portion of which
is provided for lead entity support.

Outcome-based performance measures can be
expressed in terms of desired change (upward
or downward trend), targets, or benchmarks.
Benchmarks are standards set either by an-
other organization’s performance, or expressed
as desired results or conditions; e.g., “habi-
tat benchmarks.” For example, the same
habitat restoration indicator (habitat area)
could be expressed as:

* Anincrease in habitat area (change);

e A specified area (number of acres or
stream miles or other metric), or speci-
fied percent increase in area protected
or restored by a certain date (target); or

e A relational amount or percentage of
habitat that is protected or restored by
a certain date (e.g., 25 percent of
historic range is protected or restored by
2025), or an amount or percentage of
habitat that achieves a desired condition
or state by a certain date (e.g., 50
percent of streams meet particular water
quality standards by a certain date,
benchmark).

It is important to recognize that agency
programs in themselves do not generally
lead to final outcomes. Rather, agencies can
expect to influence the conditions that lead
to final outcomes. A case in point is
Salmon Recovery Grants. These grants are
intended to lead to environmental improve-
ments, which in turn are intended to
increase salmon abundance and productiv-
ity (provided that non-habitat limiting
factors are addressed as well). Projects
funded by the grants will not, by them-
selves, lead to final outcomes (e.g., salmon
recovery), but they can lead to interim
outcomes, such as habitat restoration. To
achieve an overarching goal such as salmon
recovery requires a sustained and multi-
faceted effort between governments and the
private sector. Therefore, performance

Monitoring Oversight Committee

measures should focus on what is attain-
able by an agency.

O Recommend that every state natural
resource and environmental agency make
full use of the adaptive management steps
shown in Figure 5.

O Recommend that legislation be adopted
requiring state agencies to use this process
and requiring the adoption of perfor-
mance measures for activities included in
the State Agency Action Plan.

Assessing

Assessments should drive the management
process. Assessments are both a characteriza-
tion of current conditions and a problem
statement. In watersheds, they provide a
diagnosis of the factors limiting watershed
health and salmon recovery and their causes.
Assessments can be made at various scales and
can include varying amounts of ecological
information. The Statewide Strategy to Recover
Salmon (SSRS) developed an assessment of
issues and problems at the statewide level.
Ecological assessments relating to salmon called
“Limiting Factors Analyses” have been devel-
oped at the watershed (WRIA) level, but may
not represent a complete ecological assessment
in every case.

The Salmon and Steelhead Habitat Inventory
and Assessment Program (SSHIAP) describes a
number of key hydro-geomorphological features
for around two dozen WRIAs in Western Wash-
ington. Assessments can also be built at the “sub-
watershed level” to provide a higher level of
resolution perhaps more useful for project
management and local governments, watershed
planning groups, and others. Assessments should
anchor watershed-scale restoration plans that, in
turn, should provide the building blocks for
watershed health and salmon recovery.

Unlike planning documents, which serve more
transient purposes, assessments should act as
repositories of relatively permanent informa-
tion for a range of potential users. Assess-
ments should include essential information
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about habitat quality, water quality, the
hydrologic system, biological integrity, eco-
logical processes, and disturbance regimes
(Table 4), and may include additional infor-

mation such as land use/land cover, land
ownership, road networks, and fish passage
barriers. In monitoring terms, assessments
provide a baseline for trend monitoring.

Table 4. Essential ecosystem characteristics (adapted for Watershed Health with a

focus on Salmon Recovery)

1. Habitat Quality

Instream area, and structure, riparian area and condition,
riparian and channel connectivity, channel complexity,
spawning area

2. Water Quality

Conventional indicators, nutrients, metals

3. Hydrologic System

Hydroperiod, surface and groundwater flow, water storage,
water supply, tidal flushing, wetlands, recharge areas,
sediment and materials transport

4. Integrity of Biotic
Community

Salmon abundance, productivity, geographic
distribution, and genetic diversity; benthic index of
biological integrity or equivalent

5. Ecological Processes

Slope stability, succession, ocean conditions, predation

6. Disturbance Regime

Fire frequency and intensity; flooding frequency and intensity;
drought frequency and intensity; anthropogenic disturbances
(e.g., habitat conversion); disease or pest outbreaks; other
outside factors (e.g., sea-level rise, climate change, loss of
migratory species’ habitat)

Source: Harwell et al. 1999.

Assessments should attempt to integrate a
variety of environmental information into a
coherent whole by standardizing scales and
data sets. They should compile all relevant
ecological information into a single map-based
data system that can be built over time. If
various entities share responsibility for build-
ing a single environmental baseline, more
useful information can be generated than if
planning entities work separately. Local
planning entities, with assistance from state
and federal agencies, should develop and
support ecologically based watershed assess-
ments. The result of such an effort would be
to build information management capacity at
the local level, as well as provide a focal point
for watershed constituencies.

O Recommend completion of watershed
assessments for each watershed to serve as a
repository of ecological information for use
by regional, watershed, and sub-watershed
planning entities.

Planning

The State requires environmental planning
under a number of laws, including:

(1) The Shoreline Management Act,

(2) The Growth Management Act,
(3) The Watershed Planning Act, and
(4) The Salmon Recovery Act.

The primary purpose of the Watershed
Planning Act is to provide for adequate
water supplies for existing and future
water uses, including instream flows.
Other planning elements may be ad-
dressed, including water quality and
aquatic habitat.

For historical, legal, and institutional
reasons, the state has not managed water,
salmon and habitat as a single component.
This has resulted in what has been called
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“stovepipe” management with separate
administrative programs (often in separate
agencies) managing related resources. One
way to reduce historical fragmentation of
natural resources management is to encour-
age an integrated or ecosystem approach at
the watershed level, where such a system
would be easier to build.

Three principal types of plans are being

developed at the watershed level:

(1) Strategies for habitat project identifica-
tion and prioritization under ESHB
2496 (chapter 77.85 RCW);

(2) Watershed planning by watershed
planning groups under ESHB 2514
(chapter 90.82 RCW); and

(3) Sub-basin planning by various local
entities in the Columbia River Basin
under sponsorship of the Northwest
Power Planning Council, also for
habitat project identification and
prioritization.

“Sub-basin” is a term used by federal
agencies to describe geographic areas that
drain tributaries of the Columbia River.
Sub-basins are roughly equivalent to
WRIAs. Like lead entity strategies and
watershed plans, sub-basin plans are volun-
tary. Both sub-basin plans and lead entity
strategies are intended to be rolled up into
salmon recovery plans at the Evolutionarily
Significant Unit (ESU) or Salmon Recovery
Region level.

Although many lead entities have devel-
oped strategic planning information to
guide project work, most do not have
comprehensive management plans in place.
Lead entities and other watershed planners

Monitoring Oversight Committee

should consider how habitat protection and
restoration strategies fit into an overall
management framework that allows them
to track progress and evaluate success. As
in the case of state agencies, comprehensive
management plans would enable lead
entities to align their management ques-
tions, performance measures, and monitor-
ing plans (Figure 6). Such alignment is
necessary in order for any entity to actively
and purposefully manage watershed resto-
ration and salmon recovery over time.

In addition to creating more thorough and
complete plans, there is the potential to
combine watershed planning processes (but
not necessarily organizations) in order to
facilitate coordination and implementation
of related goals. Guidance developed for
the watershed planning program under
ESHB 2514 (now chapter 90.82 RCW)
recognizes the linkages between watershed
planning and salmon conservation. It
notes: “The Watershed Management Act
and the Salmon Recovery Act can be
viewed as addressing different aspects of
the problem. The Salmon Recovery Act
primarily addresses identification and
funding of specific projects designed to
improve salmon habitat. In contrast, the
habitat element of the Watershed Manage-
ment Act can be used to place habitat
restoration and salmon recovery in the
context of broader priorities for water
resources use in the management area”
(Ecology 1999). Moreover, habitat-forming
processes are largely a function of hydrol-
ogy and underlying geomorphology. Be-
cause hydrological issues are being
addressed in watershed planning, the basic
parameters of watershed restoration are
also being addressed. Salmon and habitat
issues should therefore be considered along
with water resource issues.
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Figure 6. Integration of Monitoring and Management Elements
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Because an explicit planning process has
been required under chapter 90.82 RCW,
such plans could serve as the planning
platform for habitat restoration project
planning. Watershed plans usually cover
the range of relevant environmental re-
sources and require a systematic manage-
ment approach based on technical
assessment. Some regional planning enti-
ties (e.g., the Lower Columbia River
Salmon Recovery Board) have already
embraced a comprehensive approach and
are in the process of creating an integrated
plan that meets relevant planning require-
ments.

O Recommend the development of compre-
hensive plans for aquatic habitat resto-
ration at the watershed or stream scale,
including performance measures and
monitoring designs. These plans should
be consistent with SSRS and the CMS.

State Level Planning
There have been past strategic planning
efforts by the former departments of Fish-

eries and Wildlife, but since the merger of
the agencies, no overall strategic plan for
fish and wildlife conservation and manage-
ment has been developed. In 1993, the
Legislature required the Department of
Fish and Wildlife to develop a Wild Salmo-
nid Policy in cooperation with the tribes.
The policy adopted in 1997 specifically
detailed the needs of wild salmon and
identified management actions that should
be taken to address harvest, hatcheries,
habitat, and genetic and other biological
considerations. This policy had no binding
effect on other agencies, however.

When listing of Washington salmon species
under the ESA occurred, legislation incor-
porated into chapter 77.85 RCW estab-
lished a Governor’s Salmon Recovery
Office, an Independent Science Panel, and
required a statewide recovery plan. As a
result, a comprehensive strategy called the
Statewide Strategy to Recover Salmon: Ex-
tinction is not an Option (SSRS) was devel-
oped by the Governor’s Salmon Recovery
Office (GSRO) on behalf of the Governor’s
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Joint Natural Resources Cabinet (JNRC)
to establish a framework for recovery
efforts.

The SSRS (GSRO 1999) describes the
salmon recovery framework as comprised of
state agency actions, regional salmon
recovery plans, local and watershed plans,
and individual plans and programs, such as
the Conservation Reserve Enhancement
Program. The SSRS describes salmon
recovery needs organized around the four
“Hs” (habitat, hydropower, harvest, and
hatcheries) and recommends how state
agencies should respond to those needs
using their existing authorities. The SSRS
has been the state’s principal planning
document for salmon recovery and water-
shed health. It has been three years since
the strategy was developed, however, and
numerous changes have since occurred in
the arena of salmon recovery and watershed
restoration.

0 Recommend the SSRS, CMS, and other
strategies be updated and republished
every five years to reflect progress and
changes.

To implement the SSRS, the JNRC also
adopted a State Agency Action Plan to
record specific salmon recovery activities
that state agencies committed to undertake
in the 1999-2001 biennium. The first
Action Plan includes goals, objectives, and
intended outcomes, and is followed by
proposed action items and outputs. The
Action Plan was intended for use in bien-
nial salmon recovery budget development
and for tracking of salmon recovery expen-
ditures. This report has proven to be very
useful for legislative staff and others inter-
ested in state agency performance. It is a
product of the present governor, however,
and may not be continued by future ad-
ministrations.

Progress in implementing actions identi-

fied in the SSRS and the Action Plan have
been monitored and reported to the

Monitoring Oversight Committee

public and the Legislature through the
legislatively required State of the Salmon
Report and the Governor’s Salmon Recovery
Scorecard. The Action Plan and Scorecard
include a range of indicators affecting
salmon, water resources, water quality, and
aquatic habitat. Many of these indicators
have been incorporated into the CMS.
Although the linkages between the SSRS,
Action Plan and Scorecard are not always
as apparent as they could be, the JINRC
and the Governor’s Salmon Recovery Office
have created many of the basic elements of
a state adaptive management process and
should be recognized for the important
contribution they have made in developing
state-level strategic planning for salmon
recovery.

[0 Recommend state agencies continue to
develop and report their planned actions
and identify performance measures in the
State Agency Action Plan and that such
plan be required by state law.

Regional Planning

Salmon Recovery Regions (SRR) are gener-
ally comprised of several WRIAs and gov-
erned by a “regional recovery board.” Their
boundary descriptions follow closely salmon
ESUs for chinook and steelhead. JNRC
identified Salmon Recovery Regions as the
level where recovery plans should be coordi-
nated and created. The regional boards have
created their own cross-agency technical
work groups and have attempted to work
closely with the National Marine Fisheries
Service (NMFS), which has identified crite-
ria for the recovery of listed salmon popula-
tions. Together, the regional boards and
NMFS will identify salmon population
recovery goals.

Salmon recovery plans will identify conser-
vation strategies for habitat protection and
restoration based on salmon population
goals developed for de-listing. Recovery
plans will meld habitat and conservation
strategies related to hatcheries, harvest,
and hydropower. Affected interests all
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agree that a “nested hierarchy” of planning
scales is appropriate for managing water-
shed restoration and salmon recovery;
however, critical questions remain about
roles and responsibilities.

Monitoring

After projects have been implemented, their
effects on the environment can be monitored.
When an activity is planned, the assumption,
rationale or hypothesis supporting the decision
to act is that a particular desired result will
occur. The purpose of monitoring in this
context is to determine whether the expected
results occurred. Data collected to determine
the effectiveness of an activity is called “effec-
tiveness” monitoring.

Analyzing and Evaluating

A great deal could be said about analysis,
decision-support systems, and predictive
models. Unfortunately, the timeline for this
project did not allow for sufficient explora-
tion of this topic. This is an area that should
be examined by the Independent Science
Panel or the State Monitoring Council recom-
mended below.

Evaluation of monitoring results is achieved by
comparing monitoring results to performance
measures or evaluation criteria. Numerous
benchmarks and targets have been proposed in
the CMS. Many issues remain to be resolved,
however, as part of an ongoing process of
refining and improving this Strategy.

Reporting

Reporting serves two purposes. It allows
people both inside and outside of government
to find out about the status of natural re-
sources and how management activities are
affecting those resources. It also allows govern-
ment agencies and elected officials to be held
accountable for outcomes. While it is critical
for monitoring information to be available to
decision makers, it is equally important that it
be available to the public. Often, it is the
public that will make use of the information
and challenge agency actions.
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Reporting requirements are catalysts for ensur-
ing that monitoring data are periodically
analyzed, evaluated and communicated to the
appropriate parties. For example, a biennial
reporting requirement would mean analyzing
and evaluating monitoring data at least once in
every two-year reporting period. Reporting
requirements should be based in statute or
covered by contractual agreements. Two of the
four major environmental areas covered by the
Comprehensive Monitoring Strategy — salmon
recovery and water quality - are covered by such
requirements. Statewide water resource (quan-
tity) and aquatic habitat conditions are cur-
rently not required to be reported.

Key Reports

Water Quality Reports

From the early 1980s through 1995, the State of
Washington and EPA Region 10 participated in a
State-EPA Agreement (SEA). In 1995, state
environmental agencies and EPA agreed to move
to a National Environmental Performance Part-
nership System (NEPPS), with an Environmental
Performance Partnership Agreement taking the
place of the SEA. The purpose of the change was
to put greater focus on environmental results of
the activities that address concerns shared by both
the State and EPA and to provide Washington
with more flexibility in managing environmental
programs. The Performance Partnership Agree-
ment for 2002-2003 requires reporting on the
following four environmental programs:

e Air quality;

e Hazardous waste and toxics reduction;

e Nuclear waste; and

e Water quality.

Reporting on the following water quality

priorities is required by the Agreement:

» Water clean-up plans (Total Maximum
Daily Loads or TMDLYS);

e Development of consistent water quality

standards under the Clean Water Act and
Endangered Species Act;

Complete Comprehensive Strategy « Vol. 2 of 3



Adaptive Management and
Governance Recommendations

e Implementation of storm water require-
ments; and

e Status of non-point source pollution
prevention and cleanup.

This information should be provided not only
to the EPA, but to the Governor, Legislature
and the public in an easily accessible format.

Puget Sound Update/Puget

Sound’s Health

The Puget Sound Ambient Monitoring Program
(PSAMP) is a long-term effort to investigate
environmental trends, improve decision-making
and prevent overlaps and duplication of moni-
toring efforts (a charge similar to the one for the
Comprehensive Monitoring Strategy) in the
inland marine waters of Washington State. The
PSAMP conducts its own monitoring through
existing staff in the departments of Ecology,
Fish and Wildlife, Health, and Natural Re-
sources; the U.S. Fish and Wildlife Service;
NOAA Fisheries; and the King County Depart-
ment of Natural Resources.

The PSAMP organizes its analysis and report-
ing by topics that relate to specific ecosystem
characteristics or human-influenced stresses
on the environment, including: the physical
environment, pathogens and nutrients, toxic
contamination, human health, and biological
resources. The program was established in
1988 and has published seven reports (the
Puget Sound Update) on the conditions and
health of Puget Sound since 1990. Puget
Sound’s Health is a tabloid document released
concurrently with the Update that provides a
brief overview of the conditions of Puget
Sound and its public resources.

State of the Salmon Report

The State of the Salmon (SOS) Report (RCW
77.85.020) is required to be provided to the
legislature by the Governor in December of
every even-numbered year. The first report
was required in 2000. The report may de-
scribe a number of outputs and outcomes,
including the results of habitat restoration
projects. Some key information is not included

Monitoring Oversight Committee

in the list of possible report subjects, including
an accounting of salmon population numbers
or of salmon habitat productivity. Also absent
is any reference to salmon mortality caused by
hydropower. Other reports are available to
address some of this information, including,
for example, the Salmonid Stock Inventory
(SaSl), and various reports addressing Colum-
bia River issues. These are not readily acces-
sible or available to the public, however, and
are not provided on a regular basis.

Because of the flexibility provided under
RCW 77.85.020, an existing mechanism
exists for reporting many of the results of “status
and trend” monitoring related to the Compre-
hensive Monitoring Strategy. In addition to the
information already suggested in state law, a
more comprehensive report, or set of reports,
could provide the following information:

e A summary of the state of knowledge
concerning salmon abundance, productiv-
ity, geographic distribution and genetic
diversity;

e Asummary of water quality information
from the EPA-Ecology Performance Program
Agreement, including biological indicator
and toxic contamination information;

e Water quantity and flow conditions for
each of the state’s watersheds, including
hydrographs and relevant adopted perfor-
mance measures;

e Minimum instream flow requirements
established and implemented;

e Water resource project information, such
as diversions and storage;

* Land use and land cover data, including
impervious surface area;

e Population data;
e Road and road decommissioning data;

e Riparian condition;
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e Riparian protection; and
e Aquatic habitat connectivity information.

The issue is to determine the scope of the
information that should be reported. If
information is not significant enough to be
reported, one should question why the infor-
mation is being developed. Within the next
few years, a series of regional salmon recovery
plans should become available that will also
include monitoring information. When these
plans are available, the state report or reports
could be refocused to summarize or comple-
ment those efforts.

O Recommend that key watershed health
and salmon recovery information be
combined into a single report, or into a
set of coordinated reports (for example,
water, salmon and Puget Sound health),
and that watershed health and salmon
recovery content not only be suggested,
but required by statute.

Salmon Recovery Scorecard

The Salmon Recovery Scorecard was devel-
oped by Governor Locke’s Office in May 2000
to establish agency performance measures and
track implementation of management actions
proposed in the SSRS. The Scorecard is based
on the “balanced scorecard” concept devel-
oped by researchers at Harvard College, which
seeks to integrate various output and outcome
measures to align the separate divisions within
a corporation toward the same goals and
objectives. This model was adopted in Wash-
ington State to align (within the sideboards
provided in current law) the activities of state
natural resource and environmental agencies
toward achievement of the state’s salmon
recovery goals. The Salmon Recovery
Scorecard contains 35 indicators? intended to
report on both environmental status and
trends, and agency performance. The
Scorecard is not mandatory and has not yet
been fully embraced by agencies as a way of
measuring agency performance.

2 Agencies received funding for 18 of these.

In addition to its potential for tracking
agency performance, the Scorecard could be a
useful way of sharing information with the
public. Although Scorecard indicators (with-
out corresponding data) are currently avail-
able on the internet, we do not know if they
are of interest to the public. In the future, it
would be useful to link Scorecard indicators
or their successors to the proposed data portal
and to provide map-based links to informa-
tion. The Scorecard could be refined into a
watershed health “report card” for the public
and could have a similar format to that
developed by the Chesapeake Bay Program or
the State of Maryland’s Environmental Indica-
tors report. The report card should present
key indicators from the detailed reports
discussed above. Eventually, a broader scope
of environmental information could also be
added to the report card.

0 Recommend that the state action agencies
and the Legislature develop a web-based
monitoring reporting system accessible to
all citizens of the state.

Governance

The previous discussion has recommended
that individual state agencies adopt a func-
tional adaptive management process that
integrates assessment, planning, performance
measures, implementation, monitoring,
evaluation and reporting. These individual
agency activities should be developed within a
broader multi-agency context, such as the
SSRS. In order to provide coordination across
state resource and environmental agencies and
support for such agencies, establishment of a
coordinating body or organization is recom-
mended. The Monitoring Oversight Commit-
tee, established to develop the Comprehensive
Monitoring Strategy under SSB5637, provides
a model for such an organization. Because
MOC duties will be discharged with delivery
of the CMS and Action Plan on December 1,
2002, a permanent Monitoring Council
should be created by statute.
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The MOC has addressed this task in broad
terms. There is general agreement that a
standing oversight group could provide a
central point to sustain the development,
coordination and dissemination of scientifi-
cally-sound, water, habitat, and salmon
related data and information. The focusing
of monitoring activities and reporting will
have a significantly reduced chance of
implementation if an oversight body or
process is not established to carry on the
duties of the Monitoring Oversight Com-
mittee. Below we describe a model structure
and duties for a permanent Watershed
Monitoring Council (WMC). Recognizing
that short-term constraints of budget and
role definition are not fully resolved at this
time, as a stop-gap measure, the MOC
could be continued in the interim to com-
plete the remaining tasks needing immedi-
ate attention. We nevertheless encourage
policymakers to pursue this type of ap-
proach over the longer term.

O It is recommended that a watershed
monitoring council be established by
statute.

Roles and Functions

A permanent Watershed Monitoring Council

(WMC) would:

e Be a forum for addressing continuing
policy and technical issues related to
monitoring.

e« Encourage and ensure completion of
missing elements of the Comprehen-
sive Monitoring Strategy. The CMS
has attempted to provide a comprehen-
sive approach to monitoring in the
time provided by statute. Due to the
short timeframe, some elements have
not been completed?.

e Ensure the implementation of the
proposed common framework for data
and information management so that

there is transparency of data for other
agencies and the public.

Assist the progress of agencies’ work to
implement their monitoring work
plans, performance measures and an
adaptive management framework. Assist
with coordinating related budget re-
quests. Promote inter- and intra- state
coordination and communications.

Provide a forum to coordinate and
incorporate local watershed monitor-
ing efforts with statewide efforts. A
process would be developed that would
permit watershed and region staff to
enter data directly into certain state
databases. This option would most
clearly have the capability of imple-
menting the Comprehensive Monitor-
ing Strategy and appropriate elements
of the adaptive management frame-
work.

Provide synthesized statewide reporting
of environmental monitoring. The
Council would publish a biennial
Washington State Watershed Health
and Salmon report card. The report
card’s format could be similar to those
developed by the Chesapeake Bay
Program and by the State of Maryland’s
Environmental Indicators report.

Structure
A Council should:

Be established by law,

Be supported by at least one professional-
level staff;

Report to policy and funding entities as
requested, as well as to the public,

Convene quarterly, bi-monthly, or on
some other schedule.

3 These include reaching agreement on sampling protocols for habitat and salmon indicators, data sharing protocols,
establishing benchmarks, etc. for some areas of monitoring, and meeting areas of concern expressed by the Independent

Science Panel

Monitoring Oversight Committee
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e Be funded by state appropriations, but
could apply for monitoring funding from
the state and federal funding entities for
its activities and for the monitoring
activities of others.

e Be chaired by a citizen at large with no
vested interest in monitoring activities of
any state agency.

e Be housed in a neutral organization that
has no direct ties or interest in the out-
comes of any specific monitoring report
or analysis, and has a reputation for
accuracy and integrity. This could be an
organization such as the Office of the
State Auditor, Washington State Office of
the Forecast Council, Office of Financial
Management, Interagency Committee for
Outdoor Recreation, or the Governor’s
Salmon Recovery Office.

e Consist of nine voting members and other
non voting advisors. Voting members
could include representatives of the:
Department of Ecology, Department of
Fish and Wildlife, Department of Natural
Resources, Interagency Committee for
Outdoor Recreation, and Puget Sound
Action Team. The Governor should
appoint the Chair of the WMC, two
citizens at large, and a representative from
the Washington treaty tribes. The USEPA,
US Fish and Wildlife Service, US Forest
Service and the National Marine Fisheries
Service could advise the WMC as needed.
The Independent Science Panel or a
similar entity could provide independent
periodic review of WMC products.

Funding

While progress toward watershed restoration and
salmon recovery can likely be detected in a period
of one or two decades, achieving the goals of
watershed restoration and wild salmon recovery
may take much longer. Monitoring is needed to
measure progress toward goals and objectives.

Monitoring also provides information about the
general status and trends associated with natural
resources and environmental conditions and,
thus, should be seen as a routine part of manage-
ment. As the Independent Science Panel (ISP)
observed “...we do not foresee a point in time
when monitoring will not be necessary” (ISP
2000). If monitoring is to continue indefinitely,
then so must the funding for monitoring.

The ISP identified stable long-term funding as
critical to the implementation of a monitoring
strategy. In particular, stability of funding was
deemed more important than the absolute
amount of funding available because, for a given
monitoring question, an uninterrupted record
of long-term data collection and analysis yields
better information than a series of disconnected
data sets. With changing legislative priorities,
however, it is difficult to secure long-term stable
funding through the appropriations process. In
addition, decreases in government revenues may
mean that, even with the best of intentions,
funding may simply be unavailable. Other
environmental programs or operations and
maintenance programs, requiring long-term
sustained support, face similar concerns.*

Two funding options are considered:

e Creation and endowment of an environ-
mental trust fund, including a manage-
ment account; and

e Creation of a management account only.

Environmental Trust Funds

An option that is frequently considered
when there is a need to address funding
for long-term issues requiring a sustained
response over a number of years is the
creation of “environmental trust funds.”
These are typically created in and man-
aged by private organizations, and are
capitalized by grants from governments
and donor agencies, and from taxes and
fees specifically designated for conserva-
tion. However, these funds can also be set

4 Several task forces have been directed to review and recommend funding options for operations and maintenance of
state and local parks, including the 2001 Local Parks Legislative Task Force and the 2002 Task Force on Funding State
Parks and Recreation. The recommendations made by those bodies are similar to the ones herein, with a few exceptions.
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up by legislative authorities and may use
either public or private funds as their
source of capital. For example, in 1999, a
bill was introduced that would have
created a Salmon Foundation for the
Puget Sound Region. This foundation
would have been created by the state and
endowed with private funds. This mecha-
nism would have combined the advantages
of security, openness, and accountability,
with the efficiency of private fund-raising
and transactions. This bill did not pass,
but the concept remains viable.

Environmental funds have been set up in
many countries in recent years as a way to
provide long-term financing for
biodiversity conservation and other envi-
ronmental activities. These funds can be
structured in three ways (Norris 2000):

e« Endowment funds: Funds that spend
only income from the principal, pre-
serving the principal itself as a perma-
nent asset;

e Sinking funds: Funds that disburse
their entire principal and investment
incomes over a fixed period of time,
usually a relatively long period; and

* Revolving funds: Funds that receive
new income on a regular basis, such as
the proceeds from special taxes, user
fees, etc., to replenish or augment the
original capital.

Environmental trust funds have central
importance among potential state funding
options because they can be capitalized by
a range of fund sources and can be struc-
tured in different ways. Creation of an
environmental trust fund is recommended
to fund state and state-mandated monitor-
ing activities.

An environmental trust fund could be
created to fund monitoring and related
activities either in perpetuity or for a
defined period of time. Because monitor-
ing is viewed as a permanent activity, a

Monitoring Oversight Committee

permanent endowment supplemented by
additional sources of funding is recom-
mended. Several activities are required to
create such a fund. First, legislation is
needed to create a public trust fund and a
separate management account, specify
fund purposes and sources, and clearly
identify management responsibilities.
Once the trust fund has been established,
the principal could be invested by the
State Investment Board. The interest from
the principal could then be deposited in a
management account managed by the
SRFB or by the new State Monitoring
Council.

To determine the size of the required
endowment, a determination of income
needs should first be made. If $5 million
per year is needed, then — assuming a five
percent return — $100 million should be
deposited in the trust fund. This income
stream could fund a new monitoring
program such as EMAP, which is estimated
to cost approximately $2 million per year,
as well as an expanded smolt monitoring
program and additional water flow moni-
toring. A defined and limited portion of
the income stream could also be used to
fund the activities required to analyze
data, manage information, and otherwise
support the monitoring program. Manage-
ment of an environmental trust fund
would also incur expenses, including
investment management, accounting and
auditing, that should be factored into the
need for annual income.

Potential sources of funding for an en-

dowment include:

« A portion of the federal funding
provided for salmon restoration
projects;

e A portion of the state funding pro-
vided for salmon restoration projects;

e Grants from the federal Environmental
Protection Agency for watershed
health-related activities;
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e Grants from the Northwest Power
Planning Council;

e Foundation grants; e.g., from the
Bonneville Environmental Founda-
tion;

e« A portion of DOT mitigation funds;

e« A portion of the existing Marine Fuel
Tax (collected for boating activities
typically used for fishing);

e Anincrease in the Real Estate Excise
Tax; and

e A portion of new fees for the Hydraulic
Permit Program.

Because the goal under this option would be
accrual of principal, rather than direct
funding of monitoring activities, funding
from these sources would not need to be
open-ended. Funds would only need to be
accrued until the trust fund capitalization
goal had been reached. For example, if the
state receives $18 million per year of
federal funding for salmon restoration over
the next ten years as hoped for ($180
million total), 20 percent of the yearly
amount could be set aside to build the
endowment. At the end of ten years, the
endowment would have grown by $36
million from this source alone.

A variation on this option is the creation
of a revolving fund that is capitalized with

a portion of annual federal appropriations
for salmon restoration projects. This
money would then be paid out for speci-
fied monitoring activities. While perhaps
easier to establish than a trust fund, this
fund would not provide the long-term
stability that is critical to the support of
scientifically credible monitoring.

Management Accounts

An alternative to establishing a trust fund
would be to create a management account in
the State Treasury specifically for monitoring
activities into which the Legislature could
appropriate funds or SRFB could dedicate a
portion of its appropriations.

Joint Funding of Monitoring

Because state agencies have separate mandates
and interests, it is often difficult to imple-
ment successfully joint agency projects with
joint agency participation and funding. Too
often the unilateral action of one agency
destroys the anticipated benefits of the com-
bined project.

0 Recommend tying together funding for
natural resource monitoring where the
actions are required by two or more
agencies. Such funding can be passed
through a granting agency, or through
some kind of oversight process.

By tying funding together, there is great
incentive to work together, produce joint
products, and create efficiencies in staffing,
and reporting.
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Strategy for Data Coordination

ccess to information related to salmon recovery and watershed health is a critical unmet need

for many of the partners working to save our precious resources. The Joint Natural Resources
Cabinet (JNRC), the Salmon Recovery Funding Board, and the Salmon and Watershed Informa-
tion Management Committee (SWIM) have identified access to information as a gap and a
primary focus point to improve salmon and watershed information management.

The CMS proposes a strategy that supports easy access, sharing, and coordination among differ-
ent collectors and users of salmon and watershed data. The required structure is defined in this

report and illustrated in Figure 7.

Figure 7. Elements of Effective Data Sharing
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After the initial structure is in place and other components of the monitoring strategy are imple-
mented, more work will be needed to define and implement the details of data integration.

Current Data Resources

Every agency and group involved in salmon
recovery has data in different forms. Much
of it is in database or spreadsheet format,
both of which are conducive to reporting
and analysis. Geographically referenced
spatial data for use with Geographic Infor-
mation Systems (GIS) is becoming more
available. Every agency is planning or in the

process of improving their own access to
their own data, and many are making data
available on their agency web sites. This is a
crucial opportunity to standardize formats
and metadata to increase the usability of
the data, and to improve the future effi-
ciency of government by producing an
integrated data network.
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The matrix titled “Summary of Current
Watershed Health and Salmon Monitoring”
in the Action Plan (Volume 3) lists a
sample of currently available data resources
to support monitoring efforts. This list was
compiled from results of the Survey of
Environmental Monitoring Programs
within Washington State (2001/02). This
list is not to be considered a complete list

of all data resources, since not all data
stewards responded to the survey.

Figure 8 below shows current relationships
between systems or databases. State agencies
do already share data, but there is a need to
improve data sharing and coordination.
Limitations of the current interfaces are
documented throughout this chapter.

Figure 8. Relationships between systems or databases.
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Current Challenges to Accessing
and Sharing Data

Many different agencies and organizations are
working on salmon recovery and/or watershed
health issues. It is difficult for people to discover
the many different datasets that may be avail-
able and to understand if the datasets will be of
use in their particular area or analysis.

Watershed management and salmon recovery
issues by nature are multi-dimensional and
cross jurisdictions. No one entity or organiza-
tion has all of the information they would like
to have when making environmental deci-
sions. As a result, other entities’ data are

Monitoring Oversight Committee

EMAP Data
(ECY)

PSAMP Marine
(ECY)

sought for additional information. This
routinely results in variable levels of satisfac-
tion and redundant work efforts for both data
suppliers and requestors. This situation is not
unique and solutions are being explored.

Agency staff estimates that a large amount of
environmental data collected in the field is
never available for state agency use. Either it
is never written up or it is never submitted
for widespread review.

Currently, agencies maintain related and

sometimes overlapping datasets. For example,
at least four state agencies collect some level
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of information about barriers. Some databases
contain many more details than others; each
meets the varying needs of the different
organizations. There is often overlapping
information collected by state, local, tribal,
and federal agencies.

Some data is maintained for use by a single
agency when it would be more appropriate to
coordinate and share with other agencies. It
takes more time to coordinate, and agencies
try to be efficient and keep the costs down.

Geospatial information is critical to an effec-
tive salmon restoration strategy. Unfortu-
nately, far too often the existence of needed
geospatial information is unknown (or lack-
ing), the information is poorly documented,
and it is difficult to access and integrate with
other geospatial data due to scale and format
differences.

At present, data resources are managed and
accessed in disparate formats and methods
across the agencies. Once found and obtained,
the information must be integrated for the
user’s specific interest/purpose. This fre-
quently requires format conversion, filtering,
and other steps.

Many users are asking the same questions but
for different locations. For example, local
watershed planners want to integrate informa-
tion about fish presence, fish passage barriers,
and water quality in their watershed. Cur-
rently they can get some information from
StreamNet, some from WDFW, some from
Ecology, hydrography from DNR, some from
their local resource groups, and so on. Great
efficiencies would result if data were main-
tained with standard format and metadata,
organized to meet common needs, and avail-
able through a single interface.

Many organizations are building or planning
to build Internet portals or repositories.
There’s a potential duplication of effort, as
well as confusion in trying to determine
which of the many portals/sites has access to
the “best” data.

Information Gaps/Overlaps

In addition to data gaps identified in other
sections of this report, there are major gaps in
consolidating information from multiple
sources. For example, there is no single data-
base that shows all proposed/active/completed
projects and activities that may impact a
stream. The Uniform Environmental Project
Reporting System (UEPRS), developed by
DOT in 2000, has not been adequately
populated with project data by state agencies,
and was not designed to include projects
funded by local, tribal, or private organiza-
tions or projects in the proposal stage. The
HPA database maintained by WDFW is not
readily accessible in its current format, and
does not include projects in proposal stage or
upland projects.

Project effectiveness is not tracked at present.
Once the strategies to accomplish this are
determined and the procedures implemented,
project databases need to be updated to store
and report this summary level information.

Not all agencies and local watershed groups
have access to the state’s habitat information.
WDFW and NWIFC both maintain an
implementation of the spatial habitat charac-
teristics system, SSHIAP, but data is not yet
complete for all WRIAs.

The GIS line work depicting rivers, streams,
and lakes in the state, or hydrography, is a
major stumbling block in data coordination
and sharing. Many entities (state and non-
state) maintain their own set of hydrography
and associated attributes, adding and deleting
streams as new information arises. There are
differences in scale and format, which create
further inconsistencies. The regional Hydro
Framework Group has developed a common
hydrography data structure, but it will be one
or more years before it is widely used. It is
critical that GIS work done by all cooperating
agencies use the same hydrography.

Local agencies and groups closely involved
in habitat improvement and monitoring in
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their areas cannot provide their data

directly to state systems. In some cases the

data never gets into the state databases.
There is ample opportunity to improve
sharing and coordination.

Federal agencies also are collecting and
storing monitoring data. This data is avail-

able to other agencies in varying degrees. The

scale of interest for federal agencies is often
different, but there is an opportunity for
sharing relevant data.

Recommendations for a
Comprehensive Data

Sharing Framework
There is significant opportunity to improve

data coordination between agencies and other
organizations. As the Comprehensive Moni-

toring Strategy is implemented, much more
monitoring data will be collected. This is a
crucial time to develop standards and plans
for storing, maintaining, and sharing this
information.

The single-agency mindset should be ex-

panded to include other agencies and organi-

zations with interest in the data. Policies,
procedures, and plans must be updated to

reflect this. It may cost more money up front

to coordinate, but the potential long-term
cost savings are huge, and the value of inte-
grated information is high.

Many strategies for data coordination are

recommended here. They fall into the follow-

ing categories:
(1) Data Management for Monitoring.

(2) Standards for Data and Metadata.

(3) Communication and Coordination.
(4) Natural Resources Data Portal.

(5) Universal interfaces to Project, Barrier,

Habitat, Fish, and Air/Water/Land
information.

Monitoring Oversight Committee

Data Management for Monitoring
In defining the strategy, the Data Develop-
ment Group (DDG), a subcommittee of the
MOC, solicited information from many
organizations and reviewed many sources of
salmon and watershed data. These data re-
sources represent a wide range of uses driven
by diverse organizational business needs. The
DDG has not yet completed its evaluation of
the extent to which these data sources meet
projected monitoring needs. The DDG
therefore cannot make firm statements about
the quality of the data sources with reference
to monitoring, the ability of data sources to
address monitoring questions, or the com-
parative merits of investing additional
resources in specific data resources. All of the
data sources address legitimate needs. One
focus of the information coordinator posi-
tion recommended in a following section is
to lead the continuing investigation of
available data.

Ecology stores some EMAP data (data col-
lected following the EMAP methodology
governing sampling design and protocols).
The Nature Mapping web application,
housed at UW, tracks presence/absence data
collected by volunteer organizations (mostly
school groups).

Recommendations for data

management

[0 Recommend a continuing interagency
committee to make decisions regarding
monitoring data, including storage of raw
data, data standards and metrics, and
access. This is a crucial piece of the CMS
and some work has been done.

[0 Recommend the fish and water technical
teams provide the DDG a summary of the
metrics for their monitoring indicators.
The metrics are documented throughout
the strategy text and references, but need
to be pulled into a standard spreadsheet
format. The DDG can then analyze the
data standards.
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[0 Recommend that tabular data be tied to
the Northwest Hydrography Framework.

O Recommend a planning project around
volunteer collected data, to determine
what makes the most sense for volunteers
to do. If clear guidelines are established
for use of this data, and information
systems have appropriate quality control
processes built in, this data could be
usable for gap analysis. May need dis-
claimers about not using it for regulatory
decisions, since data may not have the
required rigor. The Nature Mapping
Program has experience in this area.

O Recommend a planning project to analyze
where detailed monitoring data should be
stored. For example, projects will be
producing data such as measurements. A
database such as IAC’s PRISM would store
project results, but probably not the raw
data. Raw data could be stored with water
characteristics. Integrate data through the
data portal / universal interfaces.

O Recommend an evaluation of where
information like stream or WRIA level
assessments should be maintained. Since
they are not at a project level, they are not
included in any of the databases already
addressed.

O Recommend the Department of Ecology
develop and implement an external data
collection strategy and related Internet
tools that local grant recipients can use to
submit their water quality data to
Ecology's Environmental Information
Management system.

Standards for Data and Metadata
Data standards facilitate efficient data inte-
gration and information sharing. There is a
crucial opportunity to set standards now for
monitoring data being collected in the field.
Access, analysis, and collaboration will be

greatly improved by agencies using standard
formats for their data collection methods,

data exchange, and metadata. (Metadata is
data about data: the date monitoring data was
collected, for example.)

Agencies use a vast array of software tools to
manage their data, and it is not necessary to
control the format in which they store their
data. Data collectors need the flexibility to
decide how to store and maintain their data to
meet their internal business needs. However,
standardizing the formats for data exchange
will benefit everyone involved in coordinated
salmon recovery. All data collectors should be
encouraged to support the following standards.

Recommendations for data exchange

O Recommend that the Data Development
Group of the Monitoring Oversight Com-
mittee or some other designated group
continue to define recommended exchange
data types and formats for commonly used
fields, and distribute recommendations to
all data collectors.

0 Recommend encouraging data collectors to
export/download their data in one of the
following acceptable formats:

O Recommend obtaining policy-level com-
mitment to data exchange standards from
agencies managing datasets of interest.

Table 5. Recommended export/
download formats.

Spatial data: XML, E0O, DLG, DWG, SDTS,
SHP (vector), ADRG, BIL, TIFF
(raster).

Tabular data: XML, spreadsheets: xIs (MS
Excel), Quattro, and databases:
mdb (MS Access), dbf (Dbase).
Data should also be offered in
CSV or comma/quote delimited
ASCII for users without access

to the proprietary products.

Text: ASCII, HTML, PDF. RTF, doc
(MS Word), and wpd
(WordPerfect)

Graphics: Pdf, HTML, jpg, gif, tif, png, svg
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[0 Recommend data providers offer multiple
formats to make it easier for people with
different software to access the data.

O Recommend setting up a funding pool and a
process for agencies to apply for it to help
complete cleaning and preparation of data for
exchange. This can include creating metadata
as well as getting data into the standard
exchange format.

Recommendations for

spatial data format

It is imperative to resolve the issue of different
agencies using different datum, projection, and
tiling of their spatial data. This includes organi-
zations at the state, local, tribal, private, and
federal levels. To truly collaborate and share
data, it must be comparable and accurate.
Vendors are promising automatic re-projection
capabilities in the future. Until then, agreement
on a standard is necessary. The Monitoring Data
Development Group reviewed other standardiza-
tion efforts, such as the National Environmental
Data Standards Council, while defining these
recommended standards. The Geographic
Information Technology sub-committee of the
Information Services Board (ISB) intends to
review potential GIS technical standards by the
end of 2002, after which final determination
can be made.

[0 Recommend adoption of the 1991 adjust-
ment of the “North American Datum
1983” (also known as HARN, High Accu-
racy Rectangular Network; and HPGN,
High Precision GIS Network), as the
standard horizontal control network. This
datum is published by the National Geo-
detic Survey of the United States Depart-
ment of Commerce.

O Recommend adoption of the Washington State
Plane South as the standard projection and
coordinate system. This system of plane coordi-
nates has been established by the national
geodetic survey for defining the positions of
points on the surface of the earth.

Monitoring Oversight Committee

If State Plane coordinates are not avail-
able, the Latitude/Longitude coordinate
system in degrees/minutes/seconds or
decimal degrees could be used.

[0 Recommend adoption of feet as the base unit.

Note that the Monitoring Data Development
Group did not come to consensus on this
issue. Some agencies currently store meters
since it is the default unit for the HARN
datum and matches the federal data. Even
though most Washington state agencies
prefer (and currently store) feet, they
would be willing to change to meters if it
becomes a clear standard.

Conversions between feet and meters should
be based on the length of a meter being equal
to exactly 39.37 inches (RCW 58.20.190)

O Recommend adoption of the LLID (Longi-
tude Latitude Identifier) as the standard
stream identifier for data exchange. When
it is not available, the Stream Catalog
identifiers should be used.

O Recommend educating people about scale
issues. Different scale is needed for different
uses of data. Counties may use fine scale
1:2400 data, which is not currently feasible
for state agencies. The 1:24k scale is used by
many state agency data projects, including
the hydrography layer. An even coarser scale
is acceptable for screening projects using
remote sensing or other methods. Users
need to be aware of scale differences when
integrating data, and be knowledgeable
about how to interpret the results.

Recommendations for metadata

An important purpose of metadata is to help
users determine which data will be most useful
to their needs, and to help ensure data is used
correctly. It provides for data discovery.

[0 Recommend that the metadata standard
format developed by the Federal Geo-
graphic Data Council (FGDC) be used for
all types of data. It was designed for

51



Accessibility of Monitoring Information

52

spatial datasets and there will be some
blank fields when describing tabular, text, and
graphics data. That drawback seems small
when compared to the benefit of one standard
format. This recommendation includes use of
the standard data element names.

[0 Recommend that migration tools be
provided to data stewards as the FGDC
standard migrates to an international
standard (1SO) in the next few years.

[0 Recommend that state agencies pool re-
sources to acquire software that simplifies
the process of entering and editing FGDC
style documentation. Check into providing
this software for local, private, and tribal
partners. Note that the Washington State
Geospatial Clearinghouse provides a data
entry tool for basic metadata.

00 Recommend that metadata be sent when-
ever data is exchanged.

[0 Recommend that the data development group
identify and promote standards for theme
and place keywords: a keyword thesaurus.

00 Recommend that metadata, at a minimum,

always include the following basic elements:

a. Title of dataset

b. Brief description of dataset con-
tent and purpose

c. Contact name, phone number,
email address, position, and
organization

. Begin and end date of content
e. Theme and place keywords.

O Recommend that metadata always include
the following where applicable:
a. Purpose
b. Data collection methods
c. Use constraints
d. Spatial reference, datum, and
coordinate system.

Recommendations for data licensing
Different agencies have different policies
regarding providing data to other organiza-

tions. For one or two agencies, it will take

some time to work out the issues surrounding

data agreements and licenses to use data. As
the portal develops, it is imperative that these
issues be resolved.

O Recommend that agencies adopt an online
data agreement process rather than requir-
ing signed paper agreements. This will
facilitate the distribution and exchange of
data over the Internet.

O Recommend a task force to work with agency
attorneys to ensure their liability, licensing,
and non-disclosure needs are covered when
data is provided through the web.

Communication and Coordination

O Recommend establishing a permanent full
time position of Natural Resources Informa-
tion Coordinator. This leadership position is
essential to successful implementation of
data sharing strategies. Tasks would include
coordinating the monitoring data team
(maintaining standards and protocols,
refining metrics, etc.), promoting data
standards, data integrity, and data sharing,
communicating with staff from all levels of
government and public, coordinating with
other portals, clearinghouses, and web based
systems, coordinating the portal team
(prioritizing enhancements, dealing with
funding or management issues, etc.), pro-
moting use of portal and other tools, and
working for continuing executive support
for data coordination tools and strategies.

O Recommend designating a neutral agency
to manage the Information Coordinator
position, possibly IAC/SRFB or GSRO.

0 Recommend that salmon recovery partners
receive materials describing data exchange
standards and metadata content and
format instructions. Provide training and
support as partners are encouraged to
meet these standards.

O Recommend that before creating a new
dataset, agency staff search the data portal
and other clearinghouses to see if the data
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already exists and work to coordinate, not
duplicate. Use of standard keywords in a
proposal will help grant reviewers locate
related existing work.

[0 Recommend providing incentives for data
collectors to share their data. Work with
the Salmon Recovery Funding Board as
well as other salmon recovery partners to
design win-win incentive programs.

[0 Recommend that the proposed Information
Coordinator communicate, educate, and
promote these standards and incentives and
act as liaison with the natural resource
cabinet agencies, the Office of Financial
Management, WAGIC and other appropriate
forums.

Natural Resources Data Portal

A portal is a web interface to a variety of distrib-
uted data, information, and tools. The portal will
be a single place to discover, learn about, and
access individual datasets related to Washington
State natural resources and salmon recovery
efforts. It will be an inventory that can grow as
data and products become available. Spatial,
tabular, textual and graphical data can all be

accessed through the portal. The portal will link
to geographic layers, features, raw and analyzed
data, monitoring plans and reports, and organiza-
tion information.

The Data Portal concept of information
exchange is based on the strengths of the web
and can be scaled as opportunity, interest,
ability, and data needs grow. It requires
adherence to a few basic protocols and opera-
tional tenets, and can be built using open
non-proprietary tools. It encourages data
stewards to document information in a
consistent manner. It allows information to
remain in current systems and formats. E-
business has been using the technology for
some time and now natural resource data
users across the nation are beginning to use
the technology to facilitate data exchange.

The SWIM Data Portal Action team was formed
to develop the decision package that resulted in a
budget of $200,000 to plan and develop a
Natural Resources Data Portal in fiscal years
2002 and 2003. Planning and scoping of the
portal was done during May through July 2002.
This project is funded, with initial development
planned for fall/winter 2002.

Figure 9. Conceptual data sharing framework for CMS.
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The portal is intended to eventually meet the
following functions:
(1) Data discovery,

(2) Dataset download,

(3) Canned data products (such as maps and
charts),

(4) Ad hoc query into selected datasets,

(5) Access to non-state data resources (such as
federal and local), and

(6) Feedback.

Data complexity, condition, type, availability/
data distribution requirements, technology,
priority, and available resources will determine
progress in each of these functional areas.
Additional information on each of the intended
functions can be found in “Plans for the Natural
Resources Data Portal” on page 60.

Table 6. Portal Phases Alternative B

Determination of whether the portal is specifi-
cally useful for the interactive functions desired
for monitoring will depend on further develop-
ment of the monitoring strategy and the data
resources needed to support it.

In planning the portal, costs and benefits of three

alternatives were analyzed:

(A) Building a simple links-only data portal
and maintaining it,

(B) Building a simple data portal in phase 1
then adding custom query, interactive
mapping and graphing features in later
phases, (see Table 6) and

(C) Building a full featured data portal with a
partner such as NMFS, EPA, or Washing-
ton Geospatial Data Clearinghouse. (see
Table 7 on page 62)

A phased implementation is defined for
alternatives B and C. All three alternatives
start with the same first phase.

Phase 1 (implement before June 30, 2003)

Links to individual datasets (spatial, tabular, reports
and plans), as well as organizations.

This phase is funded.

Keyword searches of summary text. Full metadata
available on link (usually), not on portal.

Feedback form.

Phase 2 (implement after July 1, 2003)

Small warehouse with download capabilities for
information NOT available on steward’s site.

Some canned reports, maps, graphs to answer
frequently asked questions.

(Study feasibility and pilot universal interfaces.)

Phase 3 (implement after July 1, 2005)

Interactive maps and graphs.
Distributed queries; integrated data.

“Universal interfaces”.
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Recommendations for portal development
The following recommendations appear in
their order of importance.

Recommend appointing a Project Coordina-
tor in September 2002 to manage the vendor
selection, finalize the data catalog, and
oversee the phase 1 portal development.

Recommend implementation of Phase 1 of
the Natural Resources Data Portal (already
funded out of the Technology Pool). See
“Plans for the Natural Resources Data
Portal” on page 58 for more detail.

Recommend investigating partnerships with
other organizations building portals or
repositories of natural resources data.
Communicate and coordinate to avoid
duplication of effort and potential confu-
sion to data users.

Recommend using Technology Pool funds to
make the following datasets downloadable
from agency web sites, linked to the portal:
Department of Natural Resources (DNR)
Watershed Administrative Units (WAU), DNR
Major Public Lands (MPL), DNR Soils, SaSl
(already in progress), and DNR Geology.

Recommend adding portal to Access Wash-
ington site, using standard templates for web
page design, and encouraging linked sites to
provide reciprocal links to the Data Portal.

Recommend each data steward provide access
to the data according to their own policies.
The Phase 1 portal will simply provide a link.

Recommend linking to the primary data
source of a dataset whenever possible.
While agencies may host each other’s
datasets on their sites, the portal link will
be to the originator of the data or the web
page recommended by the data steward.

Recommend that funding for portal mainte-
nance be added as a line item on the manag-
ing agency's budget. Other agencies should
provide in kind services, such as sending
staff to meetings, preparing data and making
it available on their web sites.

Monitoring Oversight Committee

O Recommend planning phase 2 of the Data
Portal at the end of the Phase 1 implemen-
tation project. May not want to spend state
resources on features like queries and
mapping when other sites are doing the
same. Determine if a partnership if feasible.

O Recommend phase 3 of the Data Portal
include the universal interfaces described
later in this section.

O Recommend incorporating WAGIC Clear-
inghouse data discovery capabilities in
web portal if technically appropriate.

[0 Recommend the portal be designed to
comply with statewide Internet standards.

Recommendations for portal hosting

and management

Once the portal is implemented, many re-

sponsibilities must be undertaken to ensure a

useful, dynamic web site.

[0 Recommend that a neutral party manages
portal, performing webmaster tasks (either
IAC/SRFB or GSRO). Webmaster tasks
include maintaining site, maintaining links,
reviewing and responding to feedback,
providing help desk functions (resolving
problems, finding data, etc.), and maintain-
ing list of proposed enhancements.

O Recommend IAC/SRFB or DIS hosts portal.

Hosting tasks include providing server space,

managing the network, researching &
installing software patches & service packs,
monitoring server status, maintaining/
monitoring server security, monitoring log

files (db and webserver) and tuning database.

The portal will provide an important central
site for natural resources data sharing.

Universal Interfaces to Interagency
Data (Portal Phase 3)

Many agencies recognize the need to integrate
project, habitat, and monitoring data for the
purpose of reporting on watershed health and
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supporting decisions about future watershed
investments. To that end, an integrated frame-
work of interfaces to pertinent data is envisioned.
See Figure 9 on page 51. The framework would
involve more than links and information about
individual datasets as provided on the phase 1
Data Portal, adding real time access to distrib-
uted data, overlaying of multiple datasets into
online maps, and other analysis tools like graphs
and reports.

Goals of these interfaces include data shar-
ing, efficiency, and transparency. Duplication
of effort can be reduced. It is possible to use
technology to navigate a distributed web-based
network of information sources. This distrib-
uted data access could appear seamless to the
user. Agencies would continue to maintain
their own data, but unlike now, others would
be able to view data from different agencies
together in one place, in one view. Appropriate
filters and security would be applied.

Interactive mapping features, charting tools,
and query code could be shared by all of these
interfaces, saving time and money.

The EPA is already building a network of
distributed nodes of environmental data, and
ESRI has a distributed geography network in
operation. Their blueprints and lessons
learned could be used when designing Wash-
ington State’s universal interfaces.

Five universal interfaces are described here.
None of these have yet been analyzed in detail.

[0 Recommend completing a Feasibility Study
to define the needs, vision, scope, risks,
users, solutions, and costs of the universal
interfaces, and to decide whether to
proceed. Analyze how to integrate habitat,
project, barriers, fish, air/land/water data
for mapping and reporting.

Universal interface to project
information

Project information is tracked by many agen-
cies and organizations. Some have simple
tracking systems; others have comprehensive

management systems. It is not feasible to try to
build one system that meets everyone’s needs.
Instead, the concept developed of a universal
interface; one that reads data in distributed
databases and compiles it into reports, maps,
and charts. Whether a data warehouse is
required has not been determined. Depending
on timing and technology, the interfaces could
possibly gather data from distributed datasets
at the time of query and present them as a
unified response. More research is needed to
determine feasibility.

A significant challenge will be to collect data
about projects that are not yet captured in any
database. Volunteer projects may not be included
in any agency system. And as an example, only
about 25% of the projects that fix culverts under
SSHEAR are tracked by the SSHEAR database.
We must address the gap between projects done
and projects currently tracked.

The WDFW is presently migrating the
Hydraulics Project Approval (HPA) permit
tracking database to Microsoft Access. Since
all projects and activities that deal with
water are required to get an HPA, this is the
one database that contains the whole uni-
verse of projects within the high water mark:
those funded by state, federal, local, tribal,
and private organizations. It has some limita-
tions; only newer entries have geographic
coordinates (older ones track township /
section /range); only work legally carried out
and permitted are in the database; only
projects carried out within the high water
mark are required to obtain an HPA. The
data is entered after the permit is issued, so
it doesn't currently track proposed projects.
It contains records and information not
pertinent to monitoring or natural resource
needs. It doesn't track anything about results.
It doesn’t include upland projects designed to
improve instream conditions. It may not
include denied permits. There is often no
project follow-up information.

Recommendations for interfaces
0 Recommend building an online applica-
tion process for HPA permits. This ensures

Complete Comprehensive Strategy « Vol. 2 of 3



Accessibility of Monitoring Information

that proposed approved and denied water-
related projects and activities are in the
HPA database.

Recommend the Feasibility Study evaluate
the use of existing systems as the basis for a
universal interface. Include analysis of
alternatives such as feeding HPA data into
PRISM or UEPRS rather than building a
new summary project reporting system.
UEPRS (DOT’s Uniform Environmental
Project Reporting System) is a web-based
reporting system with interactive mapping
features. The IAC’s PRISM is a project
management system with interactive map-
ping features, but is not yet web based. Both
currently track state funded projects only.
Another alternative is to utilize components
of UEPRS to build the new statewide
project system, thereby gaining the use of
its interactive mapping capabilities.

Recommend investigating the use of EPA’s
RAINS system to provide mapping and
query capabilities.

Recommend building a web system that
provides search and reporting of summary
data for all habitat and restoration
projects/activities. Users would include
staff in all types of organizations involved
in salmon recovery. This information
would be useful to project planners,
legislators, and the Salmon Recovery
Funding Board. Interactive maps showing
project locations would be popular.
Ability to view summary information
about proposed, active, completed, and
denied projects would be useful. The web
system could filter out any projects,
activities, and information from the HPA
database that are not applicable to salmon
recovery or that need to be secured from
viewing by the general public. Informa-
tion could be imported from IAC’s
PRISM if we want project details. This
project interface could be used to ran-
domly select projects to be inspected for
protocol compliance.

Monitoring Oversight Committee

[0 Recommend updating feeder systems, such
as HPA and PRISM, to track project status
(whether it was completed), results, and
effectiveness. Additional database design,
data entry, and maintenance would be
required. This will connect implementa-
tion and effectiveness monitoring.

O Recommend that the effort to collect
results and effectiveness data be fully
funded.

[0 Recommend that strong mandates be
implemented requiring all project sponsors
to provide data in an accessible dataset.

Universal interface to barrier
information

Quiality barrier information is a high priority to
agency management and legislators. Several
agencies currently track barrier inventories or
barrier projects, including WDFW, DNR, 1AC/
SRFB, USFS, USFWS, as well as local agencies.
Different business needs drive the different
barrier databases, and a variety of elements are
tracked about each barrier. There are different
definitions of what constitutes a barrier.

There is no comprehensive inventory. It is even
difficult to assess what areas have been inven-
toried. The best barrier inventory for Washing-
ton State is WDFW'’s SSHEAR database, but it
contains information on only 10-15% of the
potential culvert crossings in the state.

Agencies at all levels would like barrier
locations and details available for mapping
and analysis. Consolidated information is
needed for quality evaluation and
prioritization of proposed projects. Landown-
ers affected by road abandonment plans need
information on barrier removal priorities and
other details. To be useful, barrier data must
be integrated with habitat, project, and
monitoring data.

The inter-agency technical group meeting to
address the culverts lawsuit aims to improve
cooperation and sharing of barrier data. This group
plans to develop an annual report on barriers.
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Recommendations for barrier interface

[0 Recommend that a list be built of barrier
inventories done by various data collectors
in the state (state, federal, forest, city,
county, tribal, private). Recommend mak-
ing available information about which areas
have been inventoried, the scope of the
inventory, the methodology used, and other
useful information about it. This will help
determine what the data gaps are, and where
new physical inventories are needed. Start
with high priority watersheds.

[0 Recommend an effort to complete a state-
wide barrier inventory, as already defined
in the chapter on Fish Passage (where it's
called a “census”). Recommend it include
all stream crossings in the state, including
bridges and railroads. Recommend includ-
ing dams. Phase the inventory by priority
areas.

O Recommend a standard agreed-upon
prioritization scheme identified and shared
with agencies at all levels of salmon recov-
ery. Possibly use the WDFW Priority Index
system.

O Recommend the Feasibility Study evaluate
how to bring data together rather than
dictating how agencies store barrier data and
what they store. This interface could meet the
need of integrating barrier data with habitat,
project, fish, and air/water/land data.

O Recommend evaluating whether the state-
wide inventory should be virtual rather
than physical. Continue to have data
collectors track barrier data in their own
databases, since different needs drive
different databases. Promote stewardship of
data. Recommend barrier data be made
available in a standard exchange format for
consolidation, mapping, and analysis. Most
likely a subset of data from each database
will be exchanged.

O Recommend implementing the selected
solution as defined in the Feasibility Study.

O

Recommend building a user-friendly
interface to the data for public as well as
agency use.

Recommend better coordination between
SSHEAR, SSHIAP, and LFA so local agen-
cies have to provide data to just one system.

Recommend procedures and tools are
developed to manage the physical or
virtual consolidation of existing barrier
data. This can be included in the Univer-
sal Interface to Barrier Data as defined
previously.

Recommend procedures and tools are
developed to manage the update of barrier
data. This can be included in the Univer-
sal Interface to Barrier Data as defined
previously.

Recommend WDFW manage the afore-
mentioned lists, procedures, and tools,
with additional funding.

Recommend each stream crossing in the
statewide inventory be spatially referenced
so barriers can be accessed by watershed,
county, etc. Recommend using the spatial
data protocols defined in the strategy.

Recommend keeping fixed barriers in
databases for analysis (that is, not removing
a record after the barrier has been fixed).

Recommend proposed projects get points if
they provide a comprehensive barrier
inventory.

Recommend that any agency or entity that
receives state or federal funding to study,
inventory, or modify barriers be required
to contribute all barrier data to the
statewide inventory using the standard
tools, procedures and electronic formats.

Recommend considering the inclusion of
DNR information on derelict vessels, since
they are barriers to fish passage.
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[0 Recommend update of Natural Barriers
data. This layer is 30 years old. Volunteers
could be organized to verify waterfalls and
other natural barriers. The SSHIAP data-
base tracks natural barriers, with some data
coming from field biologists. Many are
simple gradient barriers that are discovered
when methodologies are applied.

Universal interface

to habitat information

The Salmon and Steelhead Habitat Inventory
and Assessment Program, a cooperative
project of WDFW and the NWIFC, is a
spatial data system which includes relational
databases. SSHIAP is primarily intended to
provide a framework for spatial data relevant
to salmon. The cornerstone of this system is a
cleaned, routed and segmented statewide
hydrological layer at 1:24,000 scale. Data
linked to this layer include fish distribution,
barriers, stream gradient, confinement, and
habitat type. Secondary attributes such as
stream width, hydromodifications, and ripar-
ian condition are available for some WRIAs.

SSHIAP offers data on a small set of habitat
characteristics that have mostly been obtained
through remote sensing (topographical maps,
aerial photography, satellite imagery, digital
elevation models). SSHIAP can be readily
adapted to monitor changes in indicators at
this scale (i.e., changes in broad scale land use
through time). Higher resolution data that
comes from monitoring work can also be
attached to the SSHIAP routed hydrolayer as
points, lines or polygons for viewing and
analysis. SSHIAP data can be used until
higher resolution data becomes available just
as StreamNet data (1:100,000) data is/was
used until SSHIAP data becomes available.

Existing data are currently available by contact-
ing the responsible agency; both agencies are
working on providing web access to the data.

Recommendations

for habitat interface

O Recommend combining SSHIAP. There are
currently two versions of the SSHIAP
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database. NWIFC is the data steward for
WRIAs 1-23 and stores data in Access
databases and ArcInfo coverage. WDFW
manages data for WRIAs 24-62 and uses
Arc Info tables and coverage. The versions
are managed under different funding
sources with a focus on the needs of
slightly different customers. Primary
differences are in segmenting methodolo-
gies, attributes and data storage. It is
possible and essential that these two
versions be combined into one consistent
and accessible version. The segmentation,
attribute, and storage issues can be re-
solved so that SSHIAP becomes a valuable
statewide habitat data management tool.

Recommend completion of effort to add
confinement data to WRIAs 24-62,
model width and flow for WRIAs 1-23
and 30-62, and continue to update fish
distribution data.

Recommend completing efforts to provide
web accessible download of selected spatial
and tabular data from SSHIAP, such as
gradient / confinement maps and barriers,
and basic queries. Link through the portal.

Recommend tracking status and trends data.

Recommend the Feasibility Study evaluate
SSHIAP and other systems as sources of data
and software components for the universal
interface. This interface could meet the need
of integrating habitat data with project,
barrier, fish, and air/water/land data.

Recommend implementing the selected
solution as defined in the Feasibility study.

Recommend building links to local entities
that collect and maintain data on condi-
tions in their watersheds. Consolidated
information should be available for
mapping, reporting, and analysis. Appro-
priate quality assurance measures will
have to be implemented.

59



Accessibility of Monitoring Information

60

[0 Recommend the Conservation Commis-
sion move some of the Limiting Factor
text data into separate fields so it is
easier to search and analyze. A data
design should be developed before the
next update of limiting factors data, so
data collected is in the new format.

Universal interface to fish information
The WDFW manages many sets of fish data.
They are currently building a new fish distri-
bution and use database, and a web site,
SalmonScape, to provide access to useful
statewide data such as SaSl and SSHIAP.

Recommendation for fish interface

O Recommend the Feasibility Study evaluate
WDFW?’s SalmonScape site as a potential
universal interface to fish data. This
interface could meet the need of integrat-
ing fish data with habitat, project, barrier,
and air/water/land data.

O Recommend implementing the selected
solution as defined in the Feasibility Study.

Universal interface to air/water/land
information

Ecology maintains detailed information about
air and water characteristics. Most of it is
available through their web site, and the new
Environmental Information Management
(EIM) system in development will provide
analysis tools. Other agencies maintain and
allow access to land characteristics such as
topographical and transportation features.

Recommendations for air/water/

land information

O Recommend the Feasibility Study evaluate
Ecology's EIM site as a potential universal
interface to air, water, and land data.
This interface could meet the need of
integrating air/water/land data with
habitat, project, barrier, and fish data.

O Recommend implementing the selected
solution as defined in the Feasibility Study.

Universal data entry interface

A standardized data entry tool where local,
tribal, and other partners enter data is of high
priority. (Note that the five universal interfaces
described previously are presentation sites, not
data entry sites.) An Internet site could be
developed that would be available through the
portal, designed for end users, and a single
interface to all state-managed natural resources
/ salmon recovery monitoring data. It would be
integrated with the other interfaces (project,
habitat, barrier, fish, air/land/water).

The long term vision is to let an entity enter
project or activity data. If it were a barrier
removal project, they would be prompted to enter
details about the project. The system would know
to store the project information in IAC’s PRISM
projects database on the IAC/SFRB server, and to
store the barrier information in the barrier
database on the WDFW server, and maybe to
update the HPA database also. Data would have
to pass a quality assurance process before being
added to each official statewide dataset.

Design, development, and operation of this
integrated data entry site would require close
cooperation from several state agencies.

Recommendation for data

entry interface

O Recommend implementing the selected
solution as defined in the Feasibility Study.

Plans for the Natural
Resources Data Portal

Vision

The Washington State Natural Resources Data
Portal will be a single place to discover, learn about,
and access available data related to Washington
State natural resources and salmon recovery efforts.

The initial phase of the portal will include simple
links to datasets and their associated metadata,
reports, studies, and other information that is
readily available, with emphasis on supporting
monitoring data. Data that is not available for
download or viewing on the Internet will be
listed with contact name, address, phone, etc.
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The portal will emphasize monitoring data,
even though not much is currently available.
As the recommended standards and protocols
are incorporated into practice, and as more
monitoring data is collected and available,
more attention will be given to incorporating
it into the portal features.

Subsequent releases of the portal may add
features such as direct download, canned
reports, interactive mapping, structured ad hoc
queries, and analytical tools such as graphs.
Approaches to implementation of the previ-
ously described universal interfaces will be
determined in the Feasibility Study. Partnering
with another agency (state or federal) or a
clearinghouse will be investigated to avoid
duplication of effort.

Success factors for the portal include a mean-
ingful data catalog and a plan to maintain it, a
user-friendly interface, executive support,
ongoing funding, and clearly defined manage-
ment responsibilities.

Ongoing success will be measured by site “hit”
statistics, by feedback that indicates the portal is
meeting users’ needs, and by feedback asking for
additional data and /or features to be deployed.

Functions

Data discovery — a catalog listing with links to
documented and available natural resources-
related datasets and references. Data resources
will be listed, defined for coverage, age, con-
tent, and conditions of use. Links will be made
to data access locations, data stewards or the
responsible agency. Data may not be available
for immediate download, but the user knows it
exists and may request the information.

Complete data set retrieval — Complete data sets
are available for download. This will include GIS
or tabular data sets, documents or images.

Selected “canned” data products — Selected
datasets will be combined to address audiences
with specific needs or analytical questions by
location. These would include the more
routine watershed related questions, indicator
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reports or other products that have set ana-
lytical procedures and data sources.

Ad hoc data query/mining — Select
datasets will be available for ad hoc que-
ries. Results may be downloaded or ren-
dered into a map.

Access to non-state data resources — Access/links
to federal, tribal, local, private, and volunteer-
based data sources will be encouraged.

Feedback (survey of data users) — The Salmon
Recovery Scorecard initiated the concept of
surveying data users to determine and evalu-
ate what data are needed, how well data needs
are being met, and what are the priority areas
of investment. The Portal would include a
survey form to gather information about data
accessed, its relative importance, and the
importance of any gaps.

Benefits

The portal will provide a single place to access
information on salmon recovery and water-
shed health.

The portal will provide information about
many different datasets to help users under-
stand if the datasets will be of use in their
particular area or analysis.

Use of the portal will improve collaboration
between organizations at all levels involved in
salmon recovery.

Use of the portal will support better trend
analysis by encouraging standard methods and
data formats.

Use of the portal will support better selection
of projects by providing all available informa-
tion for an area.

Users

The user base for the web portal is large.
Expected users include local watershed plan-
ners, lead entities, land managers and regula-
tors, environmental groups, utilities, and
consultants, as well as state agency staff,
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federal agency staff, local agency staff, tribal
staff, legislators, and the general public.

User expertise will most likely range from
novice to expert. The portal will be designed
with a very user-friendly entrance, with paths
to more expert features.

Conceptual Solution

Build a Web site accessible through Access
Washington, agency websites, and other
portals and clearinghouses.

Use templates provided by the state portal, Access
Washington, for a consistent look and feel.

For phase 1, use distributed management of
data. Leave data in current systems and format;
don't require agencies to feed data to portal.
Leave each agency accountable for own data.
Make sure data stewards are clearly defined.

Document information in a consistent manner,
following FGDC guidelines for full metadata.

Connect and coordinate with other entities
developing web portals. Investigate partnerships.

Table 7. Portal Phases Alternative C

Use a phased approach to development, with
Phase 1 simple and cost efficient. Add
datasets as they become available for viewing
or download on the Internet. Evaluate use
and needs and enhance accordingly.

Include links to information from the moni-
toring survey, which includes mostly monitor-
ing plans, studies, and reports. Watch for
overlap with agency sites.

Include links from Pacific Salmon Informa-
tion Network, which includes organizations,
documents, surveys, and studies, as well as
detailed monitoring data and spatial datasets.

In Phase 2, provide warehousing and down-
load functions for data not available from the
owning agency’s site. Agencies do not need to
provide a download from the portal if they
already provide data on their own site.

Currently, there are no plans to use cookies,
to personalize a user’s visit to the portal, or to
require a login to access the portal links.

Scope

Only phase 1 is funded at this time. Phase 2
feasibility and scope will be analyzed at the
end of phase 1 implementation.

Phase 1 (implement before June 30, 2003)

Links to spatial datasets, tabular datasets, reports
and plans, and organizations.

Links from clearinghouses and other portals.

This phase is funded.

Keyword searches of summary text. Full metadata
available on link (usually), not on portal.

Download available on link, not from portal.

Feedback form.

Phase 2 (implement after July 1, 2003)

Small warehouse with download capabilities for
information NOT available on steward’s site.

Some canned reports, maps, graphs to answer
frequently asked questions.

Phase 3 (implement after July 1, 2005)

Interactive maps and graphs.

Distributed queries.
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Datasets must:

(1) Include natural resources data or reference data such as WRIA boundaries,

(2) Be related to Washington State, and

(3) Be available to users. Links will be provided to data available for download or viewing on the
web, otherwise contact information will be provided.

Monitoring data will become a high priority to add to the portal as it becomes available.

When multiple dataset versions exist, descriptive information will be included to help users select
the best information for their needs. Last update dates will be included whenever possible.

Risks and Issues

Various risks and issues were analyzed when planning the data portal. They are summarized here:

Table 8. Risks and Issues

Risk / Issue Decision

Monitoring protocols and standards
may not yet be in place when the
portal is implemented.

Phase 1 of the portal will be links only; include monitoring
data when available. Write summary descriptions.

Plan on periodic evaluation and enhancements, with focus on
monitoring information.

By spreading development over 3
biennia, may not want to use the
phase 1 portal as basis for phase 2 / 3.
Technology changes, mapping
software requirements, or partner
requirements may cause a decision to
dismantle phase 1.

The value of phase 1 is in building a consolidated catalog of
information, standardizing formats, updating metadata, and
coordinating between agencies, all of which will still provide
value in phase 2 and 3, regardless of whether the phase 1
software is used or not.

Phase 1 costs will be minimized by building reusable
components whenever possible.

Agencies are sometimes reluctant to
share data.

Since Phase 1 is a links-only portal, it encourages people to
participate without giving up any control of their data.

Agencies may be reluctant to share
data because of fears that it will be
misused or misrepresented.

During the portal design phase, care will be taken to add
descriptive information about how to use the data.

Agencies may decide to filter out data that is most likely to
be misused.

Funding for future phases of the portal
may not be available.

The phase 1 portal will be a stand-alone tool that meets
specific objectives. It needs maintenance and management
funding, but additional phases are optional.

Monitoring Oversight Committee
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Requirements
Below is a summary of phase 1 portal require-
ments:

64

Must be easy to find information.
Design for novice users but also provide
features for expert GIS users.

Provide easy to read, summary data
about each link. The full FGDC
metadata will often be available at the
linked-to site. Summary data should
describe any peculiarities about down-
loading the data.

For spatial data, make sure scale infor-
mation is noticeable in the data de-
scription.

Provide a user-friendly tutorial and
other ways to educate people about
scale issues. Users need to be aware of
scale differences when integrating data,
and be knowledgeable about how to
interpret the results. Things may not
line up as expected.

Include a feedback feature to make it
easy for portal users to comment on
their use of the portal, describe any
problems they had, and ask for addi-
tional links or features to be added.

Make it easy to browse the links by
category, agency, and or location
(WRIA or county). Provide keyword
search.

Indicate for each link if it is available
for download, online viewing, or online
ordering.

e Track hits to each link.

e Provide a Frequently Asked Questions
page.

e Use scaleable architecture that provides
for future expansion.

A summary of phase 2 portal requirements:

e Add small data warehouse to store
pertinent data that is not available at
the steward’s site. Provide download
function.

e Build several canned reports, maps, and
graphs that answer routine questions.

» Possibly partner with EPA / RAINS or
other agency/system for these features.

A summary of phase 3 portal requirements:
e« Implement interactive mapping capa-
bilities.

* Implement distributed queries, with
results rendered into a map or report
available for download.

e« Implement interactive charting capa-
bilities.

e Possibly partner with EPA / RAINS or
other agency/system for these features.

Complete Comprehensive Strategy « Vol. 2 of 3



Obtaining Accountability for Effectiveness of
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Salmon Recovery Funding Entities

Part VI

Question 21: Are habitat improvement projects effective?

Objective 21A:

Provide guidance to the Salmon Recovery Funding Board (SRFB) and

other funding entities for best monitoring protocols for habitat projects.

Objective 21B:

Determine whether habitat improvement projects are effective in

increasing the number of salmon produced.

Objective 21C:
most effective.

Objective 21D:
implemented.

Background Information
Preservation and restoration of habitat neces-
sary for watershed health, wildlife, and
salmon recovery has been important to
Washington State for a number of years,
although there has not been a focus on
salmon-specific projects until the past three
years. Habitat restoration and preservation
projects have been funded through various
sources. Since 1990, the state’s primary means
for funding habitat projects for fish as well as
upland wildlife resources has been through
the following programs:
e The Aquatic Lands Enhancement Act
program,

e The Trust Lands Transfer program,

* The Washington Wildlife and Recreation
Program, and

e Various individual projects proposed for
funding as part of the state capital budget.

Federal agencies have historically provided
funding for habitat preservation and restora-
tion. In the past, the U.S. Forest Service has
dedicated significant funding to restore habitat
impacted by logging activities and other
actions. The Northwest Power Planning
Council (NWPPC) through the Bonneville
Power Administration (BPA), and Army Corps
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Determine what kinds of salmon recovery habitat projects are the

Determine whether habitat improvement projects were properly

of Engineers (ACE) have funded numerous
salmon recovery and watershed health projects
as part of an ongoing responsibility to mitigate
the impacts of hydroelectric facilities on the
Columbia River. The US Fish and Wildlife
Service has provided grants under National
Wetlands programs to estuaries along the coast
and Puget Sound, and under programs such as
Conservation Reserve Enhancement Program
(CREP). The agricultural community has
received USDA assistance.

With the listing of several west coast salmon
species as Threatened or Endangered under
the Endangered Species Act, governors, and
legislators have sought to obtain funding to
restore salmon populations and obtain eco-
nomic relief for the region through de-listing
of ESA species. In both Washington and
Oregon, funding bodies were established to
evaluate projects and issue funds —
Washington’s’ SRFB and Oregon’s “OWEB”
(Oregon Watershed Enhancement Board).
Both states’ funding boards work closely with
a network of local watershed organizations. In
Washington, these organizations are known as
lead entities, and help identify project propos-
als from their local areas. Recognizing the
need for energizing the grass roots as well,
non-profit organizations such as “For The
Sake of the Salmon” and “People for Salmon”
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were established to help identify funding
sources and provide local assistance and
outreach. In Washington, salmon recovery
concerns in part also spurred enactment of the
Forests and Fish agreement, a landmark
accord among industry, government, tribes
and environmental concerns to help pre-
serve fish habitat while providing for
continued forestry.

Salmon Recovery Funding Board -
Habitat Projects

In 1999, the Washington State Legislature
established the SRFB, to evaluate habitat
projects and distribute funds in an open
public manner. The Salmon Recovery
Funding Board’s mission is to “support
salmon recovery by funding habitat protec-
tion and restoration projects, and related
programs and activities that produce
sustainable and measurable benefit for the
fish and their habitat.” [Emphasis added.]

Habitat protection and restoration projects
are submitted to the SRFB for funding by
lead entities. Lead entities are watershed-
based voluntary organizations. The term
“lead entity” means the local agencies,

State and Federal Investments

citizens committee, technical advisory
group, and lead agency that represent one
or more watersheds (WRIAs) and submit
prioritized lists of projects to the SRFB for
funding. Lead entities can define their
geographic scope and are encouraged to
match watershed boundaries. Lead entity
responsibilities and tasks are described in
“Working Paper on Lead Entities: Range of
Activities, and Necessary Funding Levels,”
produced by the Lead Entity Advisory
Group (LEAG). All lead entities have a set
of technical experts that assist in develop-
ment of habitat restoration and protection
strategies, and identification and
prioritization of projects. The lead entity
citizen committee is responsible under
state law for developing the final priori-
tized project list and submitting it to the
SRFB for funding consideration. Together
the lead entity and SRFB processes provide
the means to identify the most important
habitat protection and restoration projects
in a watershed and prioritize those projects
for funding and implementation. This
process, guided by recovery goals and
habitat assessments, is illustrated in Figure
10 below.

Figure 10. SRFB Funding process for habitat restoration projects.
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The above figure is an example of an adap- e Validation — Whether the implemented

tive management process and how monitor- and effective project is restoring fish:

ing should fit into decision-making and “The installed fish screen, by barring
evaluation. The diagram indicates that three juveniles, provides measurable benefit to
kinds of monitoring would occur associated the stream’s salmon populations.”

with projects:

e Implementation — Whether a project has Under Principle 7 of the SRFB Mission, Roles and
been implemented as originally stated: Responsibilities, and Funding Strategy adopted by
“The fish screen was installed.” the SRFB June 15, 2001 and amended Septem-

ber 7, 2001, the SRFB will prioritize funding

» Effectiveness — Whether the imple- based upon watershed assessments and well
mented project is effective in its stated thought out strategies by lead entities until the
goals: “The installed fish screen is federal agencies have established recovery goals
working to bar juveniles from entering for salmon populations and habitat.
the ditch.” Note that this level of moni-
toring may be appropriate for groups of The SRFB has received 993 project applica-
projects or sites rather than on an indi- tions since it was established in 1999. It has
vidual project basis. funded 658 projects (66%). The following

table summarizes categories of projects, and
amounts awarded:

Table 9. 1999-2002 Project Awards.

Project Type # of Projects Percent of Funds Awarded Percent of Total
Total Projects Funds Awarded

Habitat Acquisition 74 11.3 29,346,301 20.1

Habitat Restoration* 365 55.6 45,051,500 30.8

Both Acquisition and 36 5.5 16,211,596 11.1

Restoration*

Assessments/Capacity 152 23.2 16,698,194 11.4

Acquisition/Assessments| 3 0.5 1,552,932 1.1

Programmatic Activitieg 26 3.9 37,212,033 25.5

TOTAL 656 100.0 146,072,556 100.0

* A total of $61,263,096 has been spent restoring habitat

Source: IAC/SRFB

The 1999 habitat restoration and acquisi- projects dealt with either habitat restora-
tion and restoration projects totaling $12.7 tion or restoration combined with acquisi-
million were not broken down by project tion. Breaking out the specific type of
category. However, in grant rounds 1-3, FY “habitat restoration” shows the number of
2000-2002, projects totaling $48.5 million projects and amounts awarded:

were categorized. In those years, 221
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Table 10. 2000-2002 Restoration Projects — Detailed Types.
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Category Number of Projects Funds Awarded Percent of Total
Estuarine/Marine 17 3,327,201 6.8

In-Stream Diversion 10 1,695,203 3.5

In-Stream Habitat 79 17,494,252 36.1

In-Stream Passage 70 14,175,220 29.2

Riparian Habitat 31 8,084,114 16.7

Upland Habitat 24 3,751,562 7.7

TOTAL 221 48,527,552 100.0

Source: IAC/SRFB

These statistics can be used to establish
meaningful monitoring programs based
upon the major types of project categories.

Northwest Power Planning Council
The Northwest Power Planning Council is
a four-state, federally chartered body that
advises the Bonneville Power Administra-
tion, among other things, on the priorities
for investments of BPA habitat improve-
ment and mitigation funds. The NWPPC
document 94-55 1994 Fish and Wildlife
Program, Section 3 states:
“The Council recognizes the need to
employ a system-wide approach to
address the needs of Columbia River
Basin fish and wildlife. To accomplish
this, a coordinated implementation,
research, monitoring and evaluation
process is essential. This process should
be flexible enough to evolve over time.
It should facilitate identification of
priorities. It should provide coordina-
tion at levels needed to accomplish
basin-wide as well as local watershed
objectives. Coordination also must
encompass all programs, plans, policies
and statutes that affect fish and wild-
life produced in the Columbia River
Basin. It must allow all affected parties
meaningful participation, encourage

local implementation and guidance and
provide needed regional coordination.
The approach should also provide a
mechanism for accountability.”

Since the document’s publication, the
NWPPC has been working with the lead
entities and various federal and state agen-
cies to develop a monitoring program. Basin
plans are being developed to identify needed
monitoring. To give watershed planning a
head start, the Council has called for a
model watersheds program, in which water-
shed-oriented monitoring techniques can be
pioneered and evaluated. Promising devel-
opments can then be incorporated into the
sub-regional process. Fishery managers are
to use updated sub-basin plans and ac-
knowledged local watershed plans, where
available, to develop a project-specific
implementation plan. The revised 10-year
implementation plan is to be submitted to
the Council for review a by March 1 of each
year. Once the plan is operational, it will be
used to identify projects for specific fish
populations.

In FY 2002, BPA dedicated $257,325,934 for:

e Fish and wildlife projects to implement
the Columbia River Basin Fish and
Wildlife Program (developed by the
NWPPC, Figure 11),
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e The 2000 Biological Opinions, and

e« The FCRPS developed by the National
Marine Fisheries Service and the U.S. Fish
and Wildlife Service.

The Council allocates direct funding to three
major categories: anadromous fish, resident
fish, and wildlife. Of 397 overall NWPPC-
funded projects basin-wide for FY 2002, 39%
are habitat projects. Within Washington, there
are 86 active projects funded for FY 2002. Of
these, 27 are habitat projects (31%). Within
the habitat projects, 17 (63%) are restoration
and enhancement projects and 4 (15%) are
tributary passage projects. Total funds allocated
by NWPPC for habitat improvement for FY
2002 in Washington are $10,085,120.

Funded habitat restoration projects are to
be reviewed in the context of the follow-
ing guidelines:

e Give highest priority to habitat protection
and improvement in areas of the Colum-
bia Basin where low or medium habitat
productivity or low pre-spawning survival
for identified weak populations are limit-
ing factors.

» Give priority to habitat projects that have
been integrated into broader watershed
improvement efforts and that promote
cooperative agreements with private
landowners.

e For actions that increase habitat produc-
tivity or quantity, give priority to actions
that maximize the desired result per dollar
spent.

e Also, give higher priority to actions that
have a high probability of succeeding at a
reasonable cost over those that have great
cost and highly uncertain success.

e Encourage the involvement of volunteers

and educational institutions in coopera-
tive habitat enhancement projects.

Monitoring Oversight Committee

* Promote public outreach and encourage
education in watershed and resource
management and protection throughout
the basin.

The NWPPC trend has been toward increased
funding for habitat restoration projects. In
the upcoming round of new project applica-
tions, many are habitat improvement projects.
However, monitoring, other than implementa-
tion monitoring, does not appear to be a
requirement for funding at this time.

Bonneville Environmental
Foundation (BEF)

The Bonneville Environmental Foundation is
a non-profit organization established to
collect and invest premiums from the sale of
environmentally superior “green” power. It
provides grants for restoring damaged water-
shed ecosystems. It requires long-term (10
year) monitoring and restoration plans, and
has targeted habitat restoration and monitor-
ing at small watersheds where the effective-
ness of actions taken can be documented.

Aquatic Lands Enhancement
Account (ALEA)

The Washington Department of Natural
Resources (DNR) Aquatic Lands Enhance-
ment Account (ALEA) Grant Program is
directed by statute to invest in projects that
enhance and protect wildlife and fish habitat
and provide places for people to enjoy
Washington’s salt and fresh water shore lands
and tidelands. The ALEA funding comes from
a percentage of revenue generated by DNR-
managed geoduck harvesting and leases on
state-owned aquatic lands. To be eligible for
ALEA grant funding, the properties and
projects must be on or associated with navi-
gable waters. Cities, counties, ports, state
agencies, tribes, and special purpose districts
are eligible to apply. In the 2001-03 bien-
nium, $5.6 million in projects were funded.
Of these projects, four have strong salmon
habitat restoration goals and total $1.6
million. Most of the remaining projects are
for habitat acquisition.
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Figure 11. Columbia River Basin Fish & Wildlife Program/FY’02 Monitoring
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Data source: Northwest Power Planning Council

Guidance for Habitat Project

Protocols

Objective: 21A: Provide guidance to the
Salmon Recovery Funding Board and
other funding entities for best monitoring
protocols for habitat projects.

Monitoring indicators

The SRFB, NWPPC and other funding
entities have typically supported a range of
on-the-ground restoration and/or protec-
tion projects. Indicators for monitoring
restoration projects are tied to project
type. Therefore, for each of the project
types listed below there are numerous
habitat indicators that could be monitored.
For a list of the actual indicators for
measuring habitat associated with these
projects (large woody debris, sedimenta-
tion, riparian cover), see “H. Nearshore
Marine Areas” on page 196, “B. Freshwater
Habitat/Landscape Forming Processes” on
page 99, “C. Fish Passage Barriers” on page
138, and “D. Habitat Connectivity” on
page 147, all in Part VII of this Strategy.

Typical restoration projects funded by SRFB
and the other funding entities include:

Estuarine/Marine nearshore projects,
such as beach nourishment, bulkhead
removal, and eel grass bed restoration
projects;

In-stream diversions, including diver-
sion dam removal and fish bypass;

In-stream habitat restoration projects,
including bank stabilization, channel
connectivity, and livestock fencing;

Projects designed to restore/improve in-
stream passage, including bridge
projects, culvert improvements, and
fishway construction ;

Riparian habitat, including livestock
exclusion fencing, riparian plantings,
and wetland restorations; and

Upland habitat projects, including
erosion control, impervious surface
removal, and road abandonment.
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Current monitoring activity

There are currently no SRFB, ALEA, or
NWPPC adopted protocols for funded
projects to conduct habitat or fish popula-
tion monitoring. However, monitoring
(undefined) is usually stated as a project
requirement.

NWPPC/BPA

The NWPPC staff has been interested in
establishing monitoring protocols that can
be applied throughout the Columbia River
basin. The work of Johnson et. al. (2001)
has been integrated into the NWPPC
project review process. Development of
recommended protocols and standards for
fish and wildlife monitoring has been
funded and are underway. Independent
science review has been implemented to
help evaluate proposed monitoring funded
by NWPPC.

The NWPPC has also been developing a
Coordinated Information System, which is
considered an integral part of the Council’s
monitoring and evaluation program. It is
considered essential to the efficient collec-
tion and dissemination of information
produced as a result of monitoring. The
NWPPC has been developing performance
measures to track the effectiveness of actions
in a timely manner. Performance standards
for each action or set of actions are to be
developed that provide an easily measurable
index that relates to the type of biological or
physical change intended. These perfor-
mance standards are intended to provide a
point of reference against which to monitor
change and units of measure to define
change. They are not intended to state or
limit obligations or to resolve technical
uncertainties.

The BPA is considering adopting a small
suite of about 10 core physical attributes
(perhaps adding some biological attributes)
and protocols that would be used univer-
sally. The BPA would like to ask for and
promote such a core suite as an essential
minimum in BPA-funded projects, while

Monitoring Oversight Committee

leaving open for discussion (and potential
funding) broader sets of locally-favored
variables for which standardization would
not necessarily be sought. In addition to
ensuring that this core set is a part of larger
monitoring programs, BPA would also try
to ensure that the resulting data is comple-
mentary-i.e., comparable-with analogous
data being collected by other significant
programs (e.g., USFS) in each sub-basin. By
comparable, it is meant that data are either
directly transferable between programs
(because the same protocols were used) or
translatable (because correlations have been
defined). A small core suite would make
standardization more attainable and accept-
able.

SRFB

There are currently no SRFB adopted moni-
toring protocols for habitat restoration or
acquisition projects. The SRFB relies upon
lead entities to bring their highest priority
projects to the Board for funding, including
their proposed sampling protocols and designs
as part of the project submittal process.

Essential tools

The essential tool for settling upon accepted
protocols is for the proposed Watershed
Monitoring Council to convene the interested
parties and facilitate reaching consent on the
protocols that will be adopted and formalized.

Recommended sampling protocols
The development of standardized protocols
is a goal expressed to the MOC by many
individuals and agencies while developing
this strategy. However, we found that the
difficulty and controversy associated with
this task will require more time to reach
agreement on standardized sampling and
data protocols. For this reason, and because
the legislated deadlines associated with this
strategy were necessarily short, specific
monitoring product recommendations are
not available to the SRFB at this time for
the wide variety of projects funded.
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0 Recommend, as an interim measure,
future projects dealing with habitat
employ the standard measurements devel-
oped by the US EPA for their Environ-
mental Monitoring and Assessment
Program (EMAP) where applicable.

We believe this will provide future compara-
bility of data between habitat restoration
projects, and between data collected through
SRFB and NWPPC funding and future data
available through a statewide status and trend
monitoring program. It would also allow
direct comparisons with federal U.S. Forest
Service measures using EMAP protocols and
with Oregon’s Watershed Enhancement Board
(OWEB) approach to measuring habitat in
Oregon in response to the ESA.

As can be surmised from the descriptions
provided at the beginning of the chapter, a
huge variety of habitat projects have been
funded. Some coordination is already occur-
ring between the SRFB and the NWPPC.

0 Recommend that representatives from the
SRFB, NWPPC, BPA, and Corps of
Engineers develop with input from the

SRRs and lead entities, regional priorities
for prioritizing the types of projects
funded in each region and in intensively
monitored watersheds.

Performance benchmarks

Performance benchmarks for evaluating
prioritized projects could include evaluating
whether the target percentage of projects in a
certain category was reached. Another pos-
sible benchmark might compare the number
of projects and funding expended by WRIA to
priorities set for WRIAs that will have the
most impact upon salmon recovery and de-
listing. Prioritizations could be used to
compare and guide projects funded for
NWPPC (Figure 12 and SRFB restoration
projects (Figure 13).

The SSRS (GSRO 1999) provides a list of
prioritized watersheds where instream flows
are of high concern (Figure 14). A document
prepared by the Interagency Science Advisory
Team for the Washington Joint Natural
Resources Cabinet (ISAT 1999) provides
prioritized watersheds for each of the western
Washington Salmon Recovery Regions
(Figure 15).

Figure 12. Northwest Power Planning Council FY-2002 Habitat Restoration

Project Funds Awarded

_______

Data source: Northwest Power Planning Council
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Figure 13. SRFB Funded Restoration Projects by WRIA 1999-2002

Data source: Interagency Committee for Outdoor Recreation

Quality assurance/Quality control
The SRFB/NWPPC could report annually on
the number of projects awarded that met the
priorities set by the SRFB/NWPPC for each
category and geographic area. This analysis
could be combined with outcomes from
effectiveness monitoring and status and trend
monitoring of habitat to evaluate improve-
ments in habitat and to reprioritize project
categories.

O Recommend the funding entities adopt the
standardized definitions and categories of
projects used by the SRFB through the
PRISM database so that a composite
understanding of habitat restoration
efforts and monitoring can be developed
throughout Washington and the Pacific
Northwest.

0 Recommend that each grant contract
distributed to salmon recovery partners
contain an attachment describing data
and metadata content and format re-
quirements.

Monitoring Oversight Committee

Identified agencies

Statewide entities, such as the state conser-
vation commissions or other appropriate
bodies have been identified to facilitate
coordinated habitat protection and im-
provement with private landowners. The
Council has also attempted to collaborate
with local watershed committees in water-
shed planning and implementation, and
provide funding, technical advice and
assistance.

Risks

The prioritization of habitat projects by
category or some other way could reduce
local involvement in improving watershed
health if the projects in their geographic
area were considered low priority. On the
other hand, unless there is a holistic ap-
proach to evaluating and categorizing
projects, no clear picture of funding needs
and effectiveness can be obtained.
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Figure 14. Top 4 Westside & Eastside WRIAs for Protection/Restoration of
Instream Flows (SSRS.1999)
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Data source: Governor’s Salmon Recovery Office (1999)

Figure 15. Western Washington Prioritized Salmon Restoration WRIAs
(1999 INRC Report)
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Data source: ISAT (1999)
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Validation Monitoring

(Cause and Effect)

Objective 21B:Determine whether habitat
improvement projects are effective in
increasing the number of salmon produced.

Current monitoring activity

SRFB

There currently is no monitoring of the effec-
tiveness of habitat restoration projects funded
by the SRFB in increasing the overall numbers
of salmon produced. This is not surprising in
that the methods needed to evaluate the ability
of projects to increase fish populations requires
rigorous experimental designs in watersheds
where all salmon production factors are inten-
sively monitored.

NWPPC/BPA

The NWPPC has indicated that it intends to
establish a limited number of indicator salmon
populations that will be the focus of intensive
monitoring. The purpose of indicator popula-
tion monitoring is not only to provide detailed
stock status information on these particular
populations, but also to provide basic life
history and survival information that will be
applicable to all populations within the larger
population.

The Council has been exploring alternative
procedures for funding high priority habitat
projects expeditiously.

The effectiveness/validation monitoring/
research that has occurred has rarely, if ever,
attempted to measure a fish response to the
action, primarily because of the difficulty
(hence, cost) of doing so credibly. However,
BPA, in collaboration with the other Action
Agencies, NMFS, and project sponsors (i.e.
local co-managers), is now trying to begin
validation (intensive) monitoring, because the
NMFS BiOp requires an effectiveness monitor-
ing program (RPA 183), because the Indepen-
dent Science Review Panel has long sought
demonstrations of effectiveness (fish responses)
for Fish and Wildlife Projects, and because

Monitoring Oversight Committee

BPA desires documentation that their invest-
ments are producing results. The John Day,
Wenatchee, and probably other sub-basins are
being chosen as incubators for status monitor-
ing projects, not for effectiveness/validation
monitoring/research. The BPA is invento-
rying and evaluating existing habitat
projects to determine where effectiveness/
validation monitoring could be added to,
or built upon, already-funded habitat
actions to meet the rigorous standards of
BiOp RPA 183.

ALEA

There currently is no monitoring of the
effectiveness of habitat restoration projects
funded by ALEA in increasing the overall
numbers of salmon produced as a result of
improved habitat.

Monitoring design

The NWPPC has indicated that each state
should identify at least one focus sub-basin to
apply the approaches developed in the model
watersheds portion of their plan.

The NWPPC expects the coordinating entity
to ensure that each model watershed accom-
plishes the following critical elements:

e ldentifies all parties with an interest in
each model watershed. Established proce-
dures to ensure that all these parties have
the opportunity to participate fully in the
development and implementation of the
model watershed. Convenes a watershed
conference that includes all parties with
an interest in the model watershed.

e Compiles all existing plans, programs,
policies, laws and other appropriate authori-
ties that relate to comprehensive watershed
management in each model watershed.

* Identifies gaps and conflicts in the exist-
ing plans, programs, policies, laws and
other appropriate authorities that hinder
comprehensive watershed management in
each model watershed.
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e Sets out a path and procedures for filling
gaps and addressing conflicts.

e ldentifies key factors limiting salmon and
steelhead productivity.

e ldentifies priority on-the-ground actions
to address key limiting factors.

e Compiles a list of all human and fiscal
resources that are potentially available
for protection and improvement of
habitat for the model watershed. Include
on the list all potential federal, state,
local government, and other public
sources as well as private sources such as
local businesses that rely on natural
resources in those watersheds. Coordi-
nate this activity on a regional and state
level, as appropriate.

e Provides for the involvement of volunteers
and educational institutions in the imple-
mentation of projects.

e In Part VII of the CMS, it is recommended
that one or more intensively monitored
watersheds should be identified.

0 Recommend the SRFB and the NWPPC/
BPA coordinate funding of habitat resto-
ration projects such that in intensively
monitored watersheds (see Part VII),
projects can be clustered in such a manner
that the probability of detecting signifi-
cant changes in fish numbers can be
improved.

The approach is described in greater detail in
Part VIII. The specifics of designs will need to
be developed on a case by case basis.

Statistical Criteria

The project leaders for monitoring in inten-
sively monitored watersheds will need to
determine the expected level of certainty their
experimental design can detect for changes in
habitat and fish populations. This should be
based upon the known variances in fish
population numbers, and the number of

projects needed to change or significantly
modify appropriate attributes of the stream
such that changes in the basic habitat param-
eters can be detected.

Recommended sampling protocols
Sampling protocols should be standardized to
the greatest extent possible in order to allow
comparisons between intensively monitored
basins and between SRRs over time.

Protocols outlined by the USEPA in EMAP
and by Johnson et al. (2001) should be con-
sulted as a starting point for developing
accepted procedures for validation monitor-
ing. Fish population sampling should follow
the protocols outlined in Part VII - | (Salmon
Abundance).

Performance benchmarks

Performance benchmarks for validating the
effectiveness of projects in producing more
salmon will depend upon measuring the
conditions accurately prior to completing the
projects in both treatment and control streams
within the watershed. See part VIII.

Identified monitoring gaps/overlaps
The results from intensively monitored water-
sheds should evaluate the overall changes
observed in the productivity of the watershed
in terms of juvenile salmon produced.
Whether the results will be able to be corre-
lated to explicit project types or cumulative
effects will depend upon designs, and how the
SRFB, NWPPC, and other funding entities
decide to cluster projects within the inten-
sively monitored watersheds. The ability to
directly tie habitat improvements to measured
improvement in salmon numbers is of keen
interest to the legislature and the congress.
Obtaining results will require a long term
commitment to funding and evaluating
intensively monitored watersheds.

Identified agencies

The NWPPC, SRFB, Salmon Recovery Re-
gions, Watershed Leads, Lead Entities, federal
and local agencies and tribes.
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Quality assurance/Quality control

A Quality Assurance (QA) Project Plan should
be developed by each entity conducting
intensive monitoring that will include inte-
grated analysis and reporting mechanisms.

The QA Project Plan will describe the objec-
tives of the study and the procedures to be
followed to achieve those objectives. The prepa-
ration of a QA Project Plan helps focus and
guide the planning process and promotes com-
munication among those who contribute to the
study. The completed plan is a guide to those
who carry out the study and forms the basis for
written reports on the outcome. Quality assur-
ance for sample survey designs should include a
patterned revisit to sites both within the index
period of a given year and revisits to sites across
years to evaluation the different components of
variation. Lombard and Kirchmer (2001)
present detailed guidance on the preparation of
QA Project Plans. They describe 14 elements to
be addressed in the plan and provide supporting
information and examples relevant to the con-
tent of each element.

Risks

Without adequate designs in intensively
monitored watersheds, it will not be possible
to determine what the response of fish is to
our salmon restoration investments (ISP
2002). For example, the risks are high that a
type 2 error will occur. A type 2 error occurs
when data indicates that no change has oc-
curred when in fact it did. In other words,
there may be a real change in the number of
salmon produced as a result of the habitat
improvement projects, but the ability to
measure the change is obscured by the back-
ground natural variations in the size of the
salmon populations and in the habitat param-
eters being measured. Unless all of the known
parameters that affect salmon populations are
measured for the watershed or basin under
study, there is a risk that the true cause of
improvement or lack of improvement is due to
other parameters not measured, or some other
influence outside the basin where the projects
are being evaluated.

Monitoring Oversight Committee

Determine Effective Habitat Projects

Objective 21C: Determine what kinds of
salmon recovery habitat projects are the
most effective.

Current monitoring activity

SRFB

The SRFB has not conducted effectiveness
monitoring with SRFB staff. Effectiveness
monitoring has been delegated to project
proponents based upon their project proposals.

Of the habitat restoration projects proposed,
project proponents have specifically identified
$588,000 per year to be spent to determine
whether the project is effective in meeting the
desired output or outcomes that led to the
funding of the project. If this amount is
applied over the four years of SRFB project
funding, then up to $2,352,000 may have
been spent to monitor project effectiveness.

However, there are no programs in place by the
SRFB to track the projects either before or after
they have been implemented, to determine:

(1) Whether the project proponent or other
identified monitoring entity actually used
the funds identified for effectiveness
monitoring for monitoring purposes;

(2) Whether the project was effective in
creating the desired output or outcome;
and

(3) Whether some projects were more effec-
tive than others.

Also, because the type of project varies, some
monitoring will require years prior to expect-
ing a significant change. Consequently, report-
ing of monitoring successes will exceed the
current project tracking timeline of five years.

A preliminary evaluation of 50 completed
projects revealed that 94% of the project
proponents intended to monitor whether the
project was effective. Of these projects, 54%
intended to monitor fish abundance, 25%
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habitat, and 25% water quality or flow. The
proposed monitoring time frame varied from
one year to 15 years.

NWPPC/BPA

Some level of effectiveness monitoring has
been included in many habitat projects, most
notably for wildlife habitat acquisitions.
However, the NWPPC and BPA have not
required effectiveness monitoring as part of
the project costs for habitat restoration. In
recent years this type of monitoring and
evaluation has been sought, but not always
required or funded, by the NWPPC/BPA.
There generally does not appear to be a high
level of scientific rigor for effectiveness
monitoring/research that has occurred for
habitat projects.

Separate effectiveness monitoring project
funding proposals have been evaluated for
funding. We could find only one monitoring
project ($103,000) funded for FY2002 that
evaluates the effectiveness of a habitat restora-
tion project. This project implemented fish
passage improvements at four irrigation dams
on the Yakima River at a cost of $5.3 million
and was initially funded in FY1985. The
project was evaluated for post-construction
approach and sweeping velocities at fish
screening facilities.

BEF

Bonneville Environmental Foundation is
monitoring effectiveness of watershed projects
in six small watersheds in Washington. Moni-
toring is designed to continue for a minimum
of ten years. Small watersheds were chosen in
order to be able to detect actual effectiveness
of projects in altering habitat, and to create
strong community involvement in the future
of the watershed. Fish populations are not
monitored as part of an intensively monitored
watershed approach.

ALEA

There currently is no monitoring of the
effectiveness of habitat restoration projects
funded by ALEA in improving habitat.
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Recommended sampling protocols
Protocols vary from project to project depending
upon the type of project and individual prefer-
ences of the project applicant. The BEF has
established standard protocols for their projects.

Identified monitoring gaps/overlaps
There is no structured approach to monitor-
ing and reporting the effectiveness of projects
sponsored by the SRFB or the NWPPC.

Quality assurance/Quality control
There are currently no written policies or
procedures in place to check the quality of
data for projects involving effectiveness
monitoring.

Data have not been collected and categorized
in the PRISM database or the NWPPC/BPA
database for effectiveness monitoring. How-
ever, recent steps have been taken to begin
collecting this information for SRFB projects.

Recommended Strategy for
Effectiveness Monitoring of Habitat
Restoration Projects

Monitoring indicators

SRFB

The two options described below are the
recommended sampling strategy for monitor-
ing project effectiveness. The two options are
not mutually exclusive.

e Option 1 (100% sampling of projects) —
The SRFB could require, as part of fund-
ing provided to the project applicant,
monitoring of the effectiveness of the
outcome that the project was designed to
produce. This would mean that 100% of
all restoration projects would be required
to conduct effectiveness monitoring and
report back to the SRFB the results of
their monitoring. For example, a project
may involve replacing a culvert considered
a barrier to salmon. The hypothesis is that
the new bottomless culvert will provide
upstream passage and that the salmon will
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migrate into the new area and begin to

produce more salmon than before. There

are three levels of effectiveness:

a. Is the culvert able to pass fish?

b. Is the habitat upstream being utilized?

c. Have more fish been produced as a
result of this project?

The latter question is usually considered
validation monitoring in that it validates
the original hypothesis that fixing a culvert
will produce more fish and is addressed in
Part VIII - Intensively Monitored Water-
sheds. Under this option, all project appli-
cants would be required to measure
effectiveness in terms of pre- and post-
project conditions for the first two levels.
This option requires some method for
obtaining compliance with the monitoring
requirement. This could occur through
holding some project funds until the re-
quired monitoring has been reported, or
some other method.

e Option 2 Recommended (Sampling by
project categories) — A separate monitor-
ing fund could be used to fund, design,
and implement an approach to sample
effectiveness of projects. The projects
would be stratified based upon the major
categories (e.g., estuarine/marine, in-
stream habitat, in-stream passage, upland
habitat, in-stream diversions, and ripar-
ian habitat). Projects would be sampled
using adopted protocols and indicators
both before and after the project. Reports
and evaluations would occur annually to
compare project costs to the observed
effects. This type of monitoring will
require varying amounts of time to
observe results. Some categories of
projects may require 10 or more years to
determine if they are effective. Some
aspects of others may be reportable within
the same year.

O Recommend the SRFB set aside a specific
amount of restoration project funds for
independent monitoring of project
effectiveness.

Monitoring Oversight Committee

The SRFB should develop a structured
programmatic approach to monitoring
effectiveness of habitat restoration
projects.

NWPPC

O Recommend the NWPPC consider the
recommendations provided to the SRFB
and in view of the action items detailed in
the Biological Opinion.

BEF

O Recommend coordinating small watershed
restoration projects with the Comprehen-
sive Strategy in order to maximize ben-
efits to watershed monitoring.

ALEA

[0 Recommend DNR coordinate watershed
restoration projects with the Comprehen-
sive Strategy in order to maximize ben-
efits to watershed monitoring.

Monitoring design

Under Option 2, where there is not a 100%
sampling of projects for effectiveness, a
random sampling regime should be applied
to estimate the overall percentage of
projects that were effective by category such
that we can be 95% confident that the
percentage is within 10% of the true value.
The reporting time period will vary from
project type to project type.

Recommended sampling protocols

[0 Recommend standardizing sampling
protocols to the greatest extent possible in
order to allow comparisons between
projects over time.

Protocols outlined by USEPA EMAP and
Johnson et al. (2001) should be consulted
as a starting point for developing accepted
procedures for effectiveness monitoring.
Fish population sampling should follow
the protocols outlined in “I. Salmon
Abundance, Productivity, Distribution and
Diversity” on page 206 in Part VII of this
document.
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Performance benchmarks

Performance benchmarks for evaluating
project effectiveness will depend upon mea-
suring the conditions accurately prior to
completing the projects. In the example of a
culvert replacement, an accurate survey of fish
presence or absence upstream of the culvert
prior to construction would need to be made
in order to determine the effectiveness of the
project.

[0 Recommend SRFB and NWPPC/BPA
standardize project categories so that
evaluations of project effectiveness can be
reported holistically on a periodic basis.

The analysis should review the percent of
projects effective by category. The relative
effectiveness of projects should be evaluated for
cause and reported so that the funding entity
can evaluate whether future project selection
criteria should be modified, and to evaluate
which projects were most cost effective.

[0 Recommend modification of databases to
accept project effectiveness information.

Quality assurance/Quality control
The QA Project Plan will describe the objec-
tives of the study and the procedures to be
followed to achieve those objectives. The
preparation of a QA Project Plan helps focus
and guide the planning process and promotes
communication among those who contribute
to the study. The completed plan is a guide to
those who carry out the study and forms the
basis for written reports on the outcome.
Quality assurance for sample survey designs
should include a patterned revisit to sites both
within the index period of a given year and
revisits to sites across years to evaluate the
different components of variation. Lombard
and Kirchmer (2001) present detailed guid-
ance on the preparation of QA Project Plans.
They describe 14 elements to be addressed in
the plan and provide supporting information
and examples relevant to the content of each
element.

Risks

Without project effectiveness programs,
accountability cannot be obtained. The
central risks under Option 1 would appear to
be whether project applicants have the exper-
tise and long term organizational structure to
monitor the effectiveness of their project.
Coupled with this is the risk that the project
applicant will lose incentive to expend addi-
tional time and money to monitor their
project once the project is completed.

Risks under Option 2 appear to be less be-
cause the long term effectiveness monitoring
needed is provided up front prior to funding
projects. Reporting is independent of the
project applicant’s vested interests, and local
abilities in terms of maintaining databases,
expertise, and funding.

Implementation Monitoring
Objective 21D: Determine whether habitat
improvement projects were properly

implemented.

Current monitoring activity

SRFB

Since 2000, the SRFB has authorized 401
projects that involve restoration of habitat.
The SRFB (through the offices of the Inter-
agency Committee for Outdoor Recreation)
has a staff of five people to process and
monitor project implementation. Approxi-
mately 15% of staff time is involved in actual
inspection of projects to determine if the
project had been implemented as proposed.
This equates to an expenditure of $68,000
annually or about $272,000 since 1999. This
represents about 0.2% of the total funds
available to the SRFB.

There currently is no need for a sampling
approach to monitoring project implementa-
tion. All projects are to be checked for imple-
mentation upon notification by the project
applicant that the project has been completed
or upon requesting final payment for the
project. Currently, 44% of the projects have
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been completed and verified as implemented.
An estimated 6% of the ongoing projects have
been delayed by logistical or permitting issues,
but are expected to be completed within the
contract period. The remaining 50% are in
progress and on schedule. Each project has a 5-
year completion window. None of the projects
have reached the end of their contract.

Based upon this information, it appears that
implementation monitoring has been appro-
priate and effective in tracking project imple-
mentation. There are no statistical certainty
or precision issues because a full census of all
projects is being conducted.

NWPPC/BPA

The NWPPC/BPA track expenditures of con-
tracts carefully and monitor whether projects
have been implemented. Projects are tracked by
federal fiscal year, and there is strong competi-
tion for funding new projects. The BPA relies
upon the contracted cooperating agencies to
check for implementation. Various contracted
agencies may differ in the degree that projects
implementation was monitored.

BEF

The foundation works carefully with their
projects to provide oversight and monitor
implementation.

Quality assurance/Quality control
There are currently written SRFB procedures
detailed in the PRISM User Guide under
“Inspections” where a final inspection form
must be completed before receiving the final
10% of project funds. There is also reference
to implementation monitoring in the “Policies
and Project Selection Grants Manual.” How-
ever, there could be more specific guidelines
written for what constitutes a user manual for
inspecting projects for completion.

The SRFB utilizes the projects tracking
system known as PRISM. This database
provides excellent information about project
costs, project implementation, locations, and
other budgetary information.

Monitoring Oversight Committee

The NWPPC/BPA projects are tracked
through their Fish and Wildlife Budget
tracking report and through the Columbia
Basin Fish and Wildlife Authority
(CBFWA).

Recommended Strategy for
Implementation Monitoring of
Habitat Restoration/
Improvement Projects

Monitoring design

[0 Recommend continuing with present
strategy of monitoring 100% of projects
for completion.

In the event that the number of projects
exceeds the ability of current staffing to
monitor the implementation of 100% of the
projects, the SRFB should determine
whether to increase staffing, or to sample
projects for implementation.

Statistical Criteria

If the SRFB chooses to sample, it is recom-
mended that the sample size should produce
an estimate of the implementation rate such
that the SRFB can be 95% confident that
the percentage of implemented projects as a
whole for any year sampled is accurate
within 2%.

Performance benchmarks

Annual performance can be compared to
historic levels of projects implementation
success.

Evaluation of project implementation
could be conducted annually to review the
percent of projects implemented on time,
percent not implemented within the five
year contract, and those delayed due to
cause. The SRFB could use this informa-
tion to evaluate whether contract time
frames are appropriate, and whether certain
types of projects are more apt to be delayed
or cancelled.
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Quality assurance/Quality control

[0 Recommend checking quality of Implemen-
tation monitoring through a periodic
performance audit coupled with a finan-
cial audit.

Risks

Since the annual expenditures for restoration
projects have been approximately 15 million
dollars per year, a sampling regime with a 2%
error would mean that on the average,
$305,000 could be underutilized or misdi-
rected without detection because the project
by random chance would not have been
sampled. This would necessarily be a policy
decision by the SRFB whether a risk that size
was appropriate in lieu of adding additional
staff.

Monitoring Guidelines for
Watershed Planning Units

Washington State residents are faced with an
increasing number of challenges related to
water resources. These challenges include
limited water supplies to meet current and
future needs, water quality degradation, and
the recent listings of salmon under the En-
dangered Species Act (ESA). Left unresolved,
these issues will have a broad and far-reaching
affect on the economic and environmental
health of the state.

In 1998, the Washington State legislature
passed Engrossed Substitute House Bill 2514,
codified as RCW 90.82, known as the Water-
shed Management Act. This Act included a
grant-funding element requiring completion
of a Watershed Management Plan within four
years of receipt of grant funding. The Act
provides a framework to better understand the
nature and extent of water resource manage-
ment issues and to locally plan and implement
solutions to identified problems. Participation
in the process is voluntary.

Over the next few years, decisions will be
made and plans developed and imple-
mented regarding the water resources of

watersheds. These decisions and plans will
coordinate the land use/resource manage-
ment planning under the Growth Manage-
ment Act, the Shorelines Management Act,
and other similar Acts, along with plan-
ning/projects in response to the ESA
salmon listings.

These decisions will largely determine the
landscape, the environmental health, and
the economic future of watershed residents.
Federal, tribal, state, and local govern-
ments are authorized to make these deci-
sions. The state legislature, with
agreements from federal agencies, has
provided an opportunity for watershed
management decisions to be made locally.

The Watershed Management Act requires the

development and implementation of a Water-

shed Management Plan that:

e Balances competing resource demands in
the watershed;

e Provides for the economic well-being of
the citizenry and community;

e Protects existing water rights;
e Is consistent with current law;

» Does not conflict with existing state
statutes, federal laws, tribal laws, and
tribal treaty rights; and

» Provides local citizens with the maximum
possible input concerning their goals and
objectives for water resource management
and development.

Many jurisdictions are making the voluntary
decision to engage in the Watershed Manage-
ment Process because of the increasing num-
ber of water problems their communities are
facing. Competing demands for the finite
water resources pose a host of interconnected,
serious challenges that threaten the environ-
ment and the economy.
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The demands for water include the needs of
fish for sufficient water in streams to enable
migration and propagation. Since several
salmon populations have been listed under the
ESA and jurisdictions must find a means to
ensure that there is sufficient water available
for fish. In addition, tribal treaty rights
include the right to harvest fish at all usual
and accustomed grounds and stations through-
out the state. Meanwhile, growth demands
water for farming, homes, businesses, and
industries.

The quality of the State’s water is also a
problem. Human activities affect both surface
and ground water quality and have lowered
water quality below that necessary to support
beneficial uses in many areas. The immediate
challenge is to collect or generate sufficient
information upon which to base rational water
resource management decisions. Jurisdictions
need information about water quantity, water
quality and habitat needed to support all water
users, including humans and fish. In addition,
the extent to which ground and surface are
interconnected varies throughout watersheds.

Because the elements of watershed manage-
ment (quantity, quality, and habitat) are
physically, chemically, and biologically inter-
connected throughout the watershed, any
successful management plan should address all
of these components. Because water resource
issues and policies are both complex and
contentious, a collaborative decision making
model holds the greatest promise for develop-
ing a watershed management plan that will be
successful over time. This collaborative effort
should be conducted in a manner that does
not violate tribal government principles.

The geographic scope of Watershed Planning
Projects is the Water Resource Inventory Areas
defined in state rule (Chapter 173-500 WAC).
The scope of issues to be addressed under the
Watershed Planning Act must include water
quantity, but may also include water quality,
instream flows, and habitat. Most of the
initiating governments have chosen to address
all four components.

Monitoring Oversight Committee

Under the Watershed Planning Act, a pro-
posed plan that has been approved by the
Planning Unit must be submitted to the Lead
Agency within four years of the date that the
Planning Unit first received funding. Imple-
mentation, monitoring, and evaluation of the
Plan will continue indefinitely into the
future. Affected parties include: all federal,
tribal, and state agencies, local governments,
and private water resource interests within the
watersheds.

Each Watershed Planning Unit prepares a
scope of work to outline the general process,
strategy, and actions necessary to address
water resource issues in the watershed,
including the actions taken to date. It
provides the framework from which more
detailed work plans will be developed and
implemented. These work plans include
goals/objectives, specific tasks, budgets, who
implements the plan, work products, and
schedules. Specific tasks should be clearly
linked to the requirements specified in the
RCW, MOAs, contracts, or other agreed
upon documents. Where appropriate, work
plans will include design parameters such as
time step, probable error, and expected
contribution to satisfying specific informa-
tion needs. Some of this may not be known
until the work plans are implemented. The
standard usually established is the use of
“best available science,” defined as objective
and repeatable analysis based on adequate
empirical data collected with appropriate
quality assurance/ quality control procedures
in place.

In many cases, Technical Teams are formed
to facilitate the development and implemen-
tation of specific work plans. Technical
Teams will generally be composed of repre-
sentatives from the Initiating Governments
and Planning Unit or their designees, and
other technical experts. Representation on
the Teams is determined by each caucus/
interest. The Technical Teams report to and
receive direction from the Initiating Govern-
ments and Planning Unit. The Technical
Teams may choose to develop and implement

83



Obtaining Accountability for Effectiveness of
State and Federal Investments

84

specific work plans themselves or they may
recommend which community members,
private consultants and/or government
agencies assist.

Goals and Purposes of Watershed
Management Planning

The goals and purposes of Watershed Man-
agement Plans are defined by the state rule
and other legal agreements, such as inter-
governmental memoranda of agreements. In
addition, the local interests and needs of
the public participating in the project also
help shape the project goals. As the project
evolves and new information is obtained,
these interests and needs may be modified.
In general, the goals of the Watershed
Management Plans are to have water of
sufficient quantity and quality to meet the
needs of current and future human genera-
tions, including the restoration of salmon to
healthy and harvestable levels and the
improvement of habitats on which fish rely.
More specifically, the Plans may address the
following specific goals and purposes for
each of the four components identified in
the Watershed Management Act:

» Water Quantity: The goal of the water
quantity component is to assess water
supply and use and to develop strategies
to meet current and future needs. The
strategies should retain or provide
adequate amounts of water to protect
and restore fish habitat, provide water
for future out-of-stream uses and to
ensure that adequate water supplies are
available for agriculture, energy produc-
tion, and population and economic
growth under the requirements of the
state’s growth management act.

e Water Quality: The goal of the water
quality component is to ensure that
the quality of our water is sufficient
for current and future uses. This
includes restoring and protecting
water quality to meet the needs of
salmon and shellfish, contact recre-
ational uses, cultural uses, wildlife,

safe domestic water supplies, and
other beneficial uses. The initial
objectives of the water quality man-
agement strategy will be to meet the
water quality standards.

 Instream Flow: The goal of the
instream flow component is to supply
sufficient water quantities to restore
salmon, steelhead, and trout popula-
tions to healthy and harvestable levels
and improve habitat.

» Fish Habitat: The goal of the fish
habitat component is to protect or
enhance fish habitat in the manage-
ment area. This includes restoring
salmon, steelhead, and trout popula-
tions to healthy and harvestable levels
and improving habitat on which fish
rely.

These Plans should recognize that the four
project components are highly intercon-
nected. Actions intended to affect change in
one component may affect one or more of
the components. The approach used should
capitalize on the interrelationships between
the four identified project components by
systematically integrating the data collec-
tion and analysis efforts. The effort should
be coordinated with other resource manage-
ment efforts.

The Watershed Management Act provides a
framework for citizens, interest groups, and
government organizations to collaboratively
identify and solve water-related issues in
each of the 62 watersheds of the state. The
guidance manual prepared to assist the
planning process describes the use of a
Technical Analysis Process that includes use
and collection of water monitoring data.
The approach uses technical staff to compile
existing water data and collect new data
within the watershed to address specific
planning and management objectives. The
process coordinates the use and collection
of water data from stakeholders participat-
ing in the process.
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Watershed Monitoring to Support a
Management Information System
Watershed management requires data and
trend information. It also includes compliance
with established standards and an understand-
ing of the causes of problems detected. For
example, the federal Clean Water Act requires
monitoring information to comply with
various legally mandated programs, such as
the reporting of current water quality condi-
tions required by Section 305(b) of the
federal Clean Water Act and the Total Maxi-
mum Daily Load (TMDL) listing require-
ments of Section 303(d).

The exact form of the information demanded
by laws is often unclear. There are often
limitations of monitoring to produce “man-
agement” oriented information. For example,
RCW 90.48.010 states that the “state of
Washington will exercise its powers ... to
retain and secure high quality for all waters
of the state.” What information supplied by
monitoring can best demonstrate the effec-
tiveness of management in meeting this state
policy? What information best tells water-
shed managers and the public how the water
quality of Washington is behaving relative to
societal goals, as expressed by the applicable
laws? Monitoring can measure the trends in
watershed health indicators, the proportion
of samples that exceed established standards,
or the number of stations at which at least
one standard is exceeded. However, the
interpretation of this monitoring informa-
tion, in the context of management deci-
sions, is often left to the staff of the
management agency.

Ott (1978) notes that the public and their
elected representatives want to know if the
watershed health is getting better or worse
and the answer must be in the simplest form.
The scientist operating the monitoring system
may feel that the answer to the question is
complex, “requiring the interpretation of
hundreds of thousands of measurements of
different variables, sometimes, compounded
by missing data, inconsistencies, and quality
control problems, and often giving vague or

Monitoring Oversight Committee

uncertain results.” The public will not be
satisfied with the raw data, time series plots,
or statistical analyses. The public wants a
simple answer.

It is in this situation that “indicators” or
“indices” can play an important communi-
cations role. The role of an indicator or
index is to simplify or reduce large quanti-
ties of data down to its simplest form,
while retaining the essence of the informa-
tion contained in the data relative to the
guestions being asked. In the process of
simplification, some information is lost.
Hopefully, if the index is designed prop-
erly, the lost information will not seriously
distort the answer to the question. Unfor-
tunately, one may not know in advance
what question will be asked. This situation
creates the hazard that the index will be
used for purposes other than those for
which it was designed. Ott (1978) takes the
position that index development must
begin with a carefully defined concept of
the purpose of the index, and the original
purpose must be respected when the index
is being used.

Many indicators are valid approaches to
summarizing watershed health data relative
to established standards. In assessing which
best serves as a management performance
measure, the questions arise: What are
management’s goals? Have these goals been
agreed to by those who evaluate manage-
ment performance? Without a carefully
defined, legally justified, well documented,
and peer reviewed (U.S. EPA 1998) state-
ment of management’s purpose and goals, it
is not possible to declare, scientifically,
which indicators best serve as a management
indicator. An evaluation has been recently
conducted of the indicators used by the
Department of Ecology to articulate water-
shed health for management and the public
(Ward 2001). Many of the recommendations
and rationale presented in this chapter are a
result from that evaluation.

85



Obtaining Accountability for Effectiveness of
State and Federal Investments

86

There are many types and forms of watershed
health indicators and indices in the literature
that might be suitable as a measure of man-
agement performance. Which are most policy-
relevant to the goals? For example, RCW
90.48.010 states that the “state of Washington
will exercise its powers... to retain and secure
high quality for all waters of the state.”
(Emphasis added) This statement can be
interpreted as a management goal. The law
may yield other management goals after
careful review and evaluation.

Using the “retain and secure” water quality as
an example of a legal goal, additional indica-
tor design issues follow. Can standards com-
pliance be used to imply that water quality is
retained and secured? Or are positive (secure)
or level (retain) trends in water quality con-
centrations the proper measure of manage-
ment success? If standard compliance is
selected, should an indicator of compliance be
based on proportion of samples violating
standards or proportion of stations with any
constituent violating its standard?

In recent years, monitoring system design has
evolved to include carefully documenting
management information needs as well as
gaining understanding and agreement among
those asking the questions. The goal is to
carefully construct the monitoring (informa-
tion system), including the methods for
analyzing the data to produce sought after
information, around specific questions rel-
evant to managers and the public.

The question often posed concerning water-
shed health data relates to a measure of
management’s performance. The goal against
which performance is being measured appears
to be attainment of water quality standards,
although there could be a number of alterna-
tive expressions of management goals. The
management goal should be well articulated
and documented in order to serve as a useful
information goal.

Improving Water Quality Information
and Reporting

Watershed health monitoring should be
viewed more as an information system than a
means of monitoring the misbehavior of
companies or individuals regarding wastewater
discharges or water withdrawals. This view
reflects the increasing sophistication of man-
agement programs today as well as demand
from the public for accountability. Monitoring,
for many management functions, retains its
research heritage-the scientist retains the right
to use data analysis methods of his/her choice-
but a growing need for management informa-
tion is demanding more consistency and
comparability in data analysis methods as well
as brevity in the information provided.

In viewing monitoring as an information
system in support of management, it is first
necessary to define monitoring. There are a
number of ways to view the acquisition of
information about water quality. If the infor-
mation goal is to produce an accurate under-
standing of conditions in a particular
watershed, then the design of the information
system must begin with a clear statement of
the understanding sought. Ward et al. (1990)
presents a set of monitoring system design
steps that work from an information goal
perspective through the monitoring system:
(1) Define and documenting the understand-
ing sought,

(2) Define the reporting formats that convey
the understanding,

(3) Specify the data analysis methods that will
produce the report’s contents, including
statistics and indicators,

(4) Design the sampling approach (e.g.,
where, what and when to sample), and

(5) Define the operational aspects of the
information system (e.g., laboratory
analysis methods, quality control proce-
dures, and data storage and retrieval).
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The key step in the successful design of a
monitoring system that proactively supports
management is specifically defining the
information sought. This key step is often
overlooked until the data are available and
someone forces it to be analyzed. The person
assigned to analyze the data must choose data
analysis methods and the means to convey the
resulting information to managers and the
public. The decision on what method to use
can only be made by assuming what informa-
tion is relevant to management and the
public. As Griffith et al. (2001) notes, there
are no established standard methods for
analyzing water quality data for management
purposes. Thus, it is not surprising that
arguments develop when data are to be ana-
lyzed in support of management.

When data analysis methods are not identified
along with clear information goals before data
are collected, the results of the data analysis
and reporting efforts are intermingled with
the arguments over which methods to use. It
becomes difficult to separate the management
impacts of the information from the science
of the data analysis methods.

Ideally, the information sought would be
identified, quantified and documented before
the methods to be used to analyze the data are
selected. In addition, the methods to be used
to analyze the data are selected and docu-
mented before data are collected. This permits
a more scientific approach to selecting data
analysis methods since the goal is to utilize
the best science without the results of the
methods being known, which may confound
the selection of the data analysis methods.

It is recommended that the Watershed Plan-
ning Unit identify, quantify, and document the
information needed by management and the
public for purposes of assessing management
performance. A report on the methods, results,
and information expectations should receive
independent peer review. Peers for this purpose
should come from a wide audience of inter-
ested stakeholders, including managers, scien-
tists, data analysts, journalists, and the public.

Monitoring Oversight Committee

With information goals documented and
agreed upon, it is possible to focus evalua-
tion and selection of reporting and data
analysis methods. This will help narrow the
discussion over the best indicator. Multiple
methods, resulting in multiple lines of
evidence, may be deemed most appropriate
to provide the relevant management perfor-
mance information. Again, independent
peer review should play a major role in the
identification, evaluation and final selection
of the methods employed to convert the
data to information. Knowing the data
analysis methods and the information
sought, it is possible to quantify the sam-
pling sites, the constituents to be measured,
and the frequency of sampling. This ap-
proach gives a strong information rationale
for specifying these three dimensions of
monitoring design.

Obtaining Indicators of
Management Performance from
Monitoring Data

There is considerable literature available
that discusses construction, selection, and
use of indicators for purposes of measuring
management performance. Compared to
reporting economic indicators (e.g. perfor-
mance measures of a stock market or
business activity) or converting meteoro-
logical data into weather forecasts seen in
all newspapers and TV news reports, envi-
ronmental reporting is in its infancy. Given
the more than 100 years head start in
economic and weather reporting, this is
not surprising.

It is also not surprising that an organiza-
tion developing watershed management
performance measures today would be
struggling to determine which best serves
as a management performance measure. For
example, water quality management, in its
current form, was not created until the
early 1970s. The Dow Jones Index was 30
years old before it was widely accepted as a
measure of the performance of the New
York Stock Exchange (Rosenberg 1982).
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Watershed health monitoring is only recently
being viewed as an integrated information
system, although the need to report
management’s success has been recognized for
many years (Brown et al. 1970; Ott 1978;
Thomas 1976; and U.S. Senate 1973). Use of
the “public right-to-know” concept in the
1986 SARA Act Amendments (with chemical
release inventories) and the 1996 Safe Drinking
Water Act Amendments (in describing the
quality of public drinking water in a Consumer
Confidence Report) suggests a strong need to
inform the public. In addition, the Government
Performance and Results Act of 1993 suggests
that management must be accountable to goals
established for the actual quality of environment.
Performance measures are a key component of
any watershed health information system.

Unfortunately, as with many efforts to mea-
sure environmental conditions, the scale of
the population that must be sampled to
obtain an accurate measure is beyond the
budget of the agencies. The number of stream
miles in a watershed, the number and size of
lakes, aquifers, and estuaries is beyond the
ability of an agency to sample thoroughly.
Thus, performance measures are developed
from sparse data, from limited sites, and
without any standard indices widely accepted
in the field of watershed health management.
Deciding on which indicator, or measure, best
serves as a management performance measure
is not a simple task (PEER 1999; GAO 2000).

Further complicating the issue is the wide
number of interpretations that could form the
basis of an indicator. Should a particular
aquatic organism be an indicator for the
quality of water? Should the concentration of
a chemical constituent be the indicator for the
quality of water? Should the number of times
an established standard is exceeded be the
indicator for health of the watershed? If the
last is chosen, should the number of times the
standard is exceeded be tabulated by sampling
sites, or by the indicators measured?

Several efforts have been undertaken to de-
velop broad-based indicators of environmental

conditions. The President’s Council on Sustain-
able Development has proposed sustainable
development indicators-a blend of economic
and environmental indicators. The Heinz
Center is developing environmental reporting
strategies focused on the public. The Heinz
Center, however, has yet to develop watershed
indicators. The Center employs peer review of
its data and information presentation formats.
The U.S. Environmental Protection Agency has
presented 18 environmental indicators of water
quality nationwide.

A brief review of indicator and index litera-
ture quickly reveals the many ways to con-
struct an index or select an indicator. From
the standpoint of developing a scientifically
sound information system, there is consider-
able background analysis needed before it is
possible to conclude which indicator best
serves as a measure of management effective-
ness. Ott (1978) existing approaches to
construction of indices.

The debate surrounding development of
indicators of management performance should
occur an open, peer reviewed, scientific arena,
rather than within the confines of agencies
where the demand for “simple” information on
management performance is responded to in an
ad hoc manner. Use of the term “ad hoc” is not
meant to demean individual efforts to develop
indicators of management performance, but
rather to emphasize the omission of the broader
monitoring profession in addressing, collec-
tively, the increasingly contentious issue of
management performance indicators in a
scientifically sound, peer reviewed manner.

In seeking to identify, define, document and
peer review the most appropriate indicator to
measure management effectiveness, it is recom-
mended that a process be initiated to both
identify and quantify the information goals
that best serves this purpose. Indicators must
be selected in ways that they are logically tied
to the legal goals of the agency and peer re-
viewed by stakeholders. While this will not
eliminate future arguments over selection of
the indicator, it does suggest that a systematic,
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logical, documented, and peer reviewed
method was employed in developing an indica-
tor of management performance. Other ad hoc
indicators, thus, must be balanced against the
systematic and peer reviewed process employed
by the agency in selecting its indicators.

A number of methods for analyzing and
reporting watershed health data have been
developed in this Comprehensive Monitor-
ing Strategy to meet the various reporting
requirements placed on the managers. As
would be expected, no one method of data
analysis or one indicator is able to meet all
information needs. However, if a variety of
data analysis methods and indicators are
used, there is a chance that the information
generated from the monitoring data is not
providing consistent information (Griffith
et al. 2001). In fact, the results may appear
to portray quite different conditions of the
watershed, depending upon the data analy-
sis method or indicator used.

How does a Watershed Planning Unit obtain
consistency in the watershed information
generated to answer the various questions
asked by the managers and public as well as
provide a scientifically sound management
performance measure? Given Griffith et al.
(2001) findings, the current state-of-the-art
in watershed data analysis, for management
purposes, does not provide any one method
that is best. There is a lack of scientific peer
review in defining general data analysis
methods and indicators for watershed
management purposes.

Griffith et al. (2001) noted that after reviewing
the use of statistics in five years of peer re-
viewed journal articles, the greatest commonal-
ity in methods selected for analyzing watershed
data was from the U.S. Geological Survey. For
example, the Seasonal Kendall trend test is
consistently employed by U.S. Geological
Survey scientists in determining trends. Be-
yond this one agency, there is no common
approach to analyzing watershed data. Re-
cently, even the use of such trend tests has been
criticized (McBride 1998). Given the lack of

Monitoring Oversight Committee

agreement among scientists in methods em-
ployed for analyzing watershed data, it is not
possible to define methods and indicators that
best measure management performance that
would not be subject to scientific challenge.

Why are economists able to develop and report
economic indicators without being challenged
on the indicator, index, or method employed
to analyze the data? Identification of the
indicator or index and the data analysis meth-
ods employed are established by panels of
economists specializing in producing informa-
tion for the public in scientifically sound ways.
In fact, government agencies are established for
this purpose (e.g. the Bureau of Economic
Analysis and the Bureau of Labor Statistics).
No such initiative has been undertaken in
environmental management.

Recommended Approach to
Establish Management
Performance Indicators

Each Watershed Planning Unit should
establish a Technical Team that has the
charge to develop watershed indicators with
corresponding methods of data analysis that
meets the particular information needs of
managers and the public. To establish an
information-focused monitoring system, it is
necessary to design each component of a
monitoring system in a highly integrated
manner. It is recommended that Technical
Team conduct a systematic, information
focused, scientifically sound, peer reviewed,
and documented watershed health informa-
tion system design. The design process will
lead to an improvement in all aspects of the
monitoring program, including identifying
indicators the public can understand as well
as indicators that measure well-defined goals
associated with management performance.

Below are the steps recommended to estab-
lish a watershed information system that
focuses on management performance
measures. The steps must blend the science
of designing monitoring systems with
documented information goals. The infor-
mation system also must be peer reviewed
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and transparent if it is to be widely ac-
cepted and creditable.

Step 1: Answer the following question in a
documented and ‘peer reviewed’ man-
ner: What watershed information do
managers and the public want to receive
and are capable of understanding?

To develop an unbiased and effective water-
shed health information system, one must
begin with a definition of the information
goal — what does the public want to know?
The public, in general, will not be able to
directly answer this question. What existing
laws suggest are the management goals with
respect to the watershed conditions and
trends? The laws likely contain a number of
statements that enunciate policy, goals,
management functions and powers, and
explicit information requirements that can be
carefully interpreted regarding information
relevant to the public. Consider, for example,
the policy statement in the Revised Code of
Washington, RCW 90.48.010: “...the state of
Washington will exercise its powers, as fully
and as effectively as possible, to retain and
secure high quality for all water of the
state.”(Emphasis added). This statement, from
a management performance measure perspec-
tive, indicates that trends in water quality
should either be moving toward a higher
quality level (improving implies securing) or
holding steady (retaining implies that condi-
tions are not declining). Thus, a measure of
management performance becomes a state-
ment that all constituents measured, at
representative sites around the state, are either
improving or holding steady, per the require-
ments of Washington law.

Defining and documenting the information
goals of a monitoring program designed to
measure management performance will re-
quire considerable interpretation of legally
expressed goals, as we